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(57) Abstract: It is intended to provide genes respectively encoding the amino acid sequences represented by SEQ ID NO: 2 and 
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aurones, aurones can be successfully accumulated and the flower color of the plant turns yellowish. By expressing these genes and, 
moreover, regulating the flavonoid colorant synthesis system of the host plant per se, a flower in an improved vivid yellow color can 
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m^m(on^i-^y y y I'^i^^M-r^o fct^i-£. n^^^ — ^- — 

3 >{Zi-i4,2' ,4' ,6' - T h y h' ^ ^ :^ /l^ =1 >- (UTTHC) 
(D2' 'fuIB«l#:;4S^#^ r ^ b ttT V^ S (Phytochem 

is try 5,111 (1996)) „ ^ tc . =^ ^ 3 V , ]) i- ]) T itTYlC(D 4 

i^^^^. ^^^:=^TfiTHC, ^ > ^ B y ^ :^ ^ — ^ y.it3,4,2' 

,4' ,6' - ^v^t :ij =1 (PHC) , :n x ^ ;^ , ^ ^ 

1 49-57 (1990) M:S:^|ff^^±) o — ^{^;«7/W=i ^'^^ :^>-a 

tlX^^?) (Comprehensive Natural Products Chemistry, vol I (e 
d. Sankawa) pp713-748, Elsevier, Amsterdam(1999)) » 
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fc, ^PbI -e^ii V^ § o THCd. 3^^(D-^ ^ :=^/^Coktl^^(D ^ 
-fl^^^ (CHI) J; 19 y ^ ^/(-'^m $ tL5 „ 

t^-fe^^^^^f-M-r 5 fci6(Ctt. THC(D2' 7)S ^ {c J: 19 

— ;^ ^^j^-f 5 (UDP-i//V =1 — ;^ :4,2' ,4' ,6' - 

V y ^ Y ^ ^'yio 2' ii>^T2' CGT) J: 0 

THC2' -fi BB^#:(* — ^ — v- 3 iJ' ^ tMc # i" § r 

i! :^)^ . 2' CGT^^ m 0?E(^#?it- 5 ^PJ $ tl. 5 o U o T 

T^^b. THC 2' 'feSS3|t#:^^» $ -fr. ^ f^^ T' # 5 t 

%X.^il'TV^:fe (Biotechnology of Ornamental Plant s , Edi ted by 
Geneve, Preece and Merkle,pp259-294, CAB International Wall 
ingford, UK (1997)) „ 4 . THC 2' .'li gS*l ^ + ^ # ^ b ^-fe 
$ ^ § i6 (c: {:iCHljt'fe^;iS^fl b . THC*>^^y 

ttCHIjt^d^ ^ ftfe{- 7 / VS-TK^'fb^* (i^>lT. F3H^V^9) « 
'fe^ 6 :i i: f> ttT VNfc ( Plant Cell Phvsi 
ol. 43, 578 (2002)) » 

VN^fg^fifeS ( Plant Cell Physiol. 44. sl58 (20.03)) ^ (D 
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#(CjoV^-rTHC 2' ^U^W-^Wm'L.t^nh-h^ (PCT/JP03/10500 
THC(0 2' >fi(D7Km^35M ^/l-^k $ ttfc^b-a-^^Ji^^^ 

fc^DV^Ttt. 6' -T^ ^ ^ ^ =^ > i-is-^f ^ ^ y 9 ^ y 4 (Dm 

mi^Xh^. 7U :^ ^ — -\f (CHS) t yU' 3 ^ U ^ iJ' ^ — -if 

(CHR) (ommi^mi^ X y) ^^^^ti^o -<=^ =x.:=-r\cr ?v-7 r 

ev^^^ to-<^^::^T{::^Abfcm^. O ^ ^ ^ < ^ 
M-fe <^ ^ ^ tii i~ § {-S?>^c? :*^o/c (Plant J. 13, 259 (1998))o 

#,^M-r-5/ci6. ir-n -^:^^^^^^:^'m^Wi^x^f\.\-tm.m.±. 

^t>^X^mX^^ o ^-o^<^^-a-^{c:M:b6^^(75 1o-I?fo^ 
AS^ ^ <^il'fe^^:IOV^T (iUEf-^ft'g^ ^ tl/T V^ -5 (Science, 290, 116 
3 (2000))o n <D#^{C J: tl^'ASf^THC. PHC^. Z.fhhcO'^mW^ 

_ Ct V ^ >^ *o V^ T ^ ^ ^ -ti: fc ^ ^ V^ „ 
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h 1/ ^ T ASil ^- ^ * A b ^ ^ W ^ i-^ WE^ isb h th ts: 

otCo — ^ . T h ^> r :y (D3^<Dmm^t7i^T h r (D 

mii^^(D^ni^'BmX^h^ tm'^^tlX\^^ ^H)^ (Nature 375, 397 

(1995)) , :ithtmmK:t-^:y(Dmm^tt>mm,^(D^n^yi:^^-r^i^ 

T% AUcD6^i{:igB^'fl^fg'l4^^i-GT (AU6GT) ^^#b (WO 00/4915 
5) , r (DAU6GT3lfe^=-iASit'fe^^^*{--<^^^T-e«^6^(C^^ 

nmx^}^^ ti. mmit^ ntc'i^. m^i^mm^ (Natural Pro 

duct Reports 20, 288, (2003) )„ t ^ S 7!)> ^ ^M^fi<D'i^^, A 

r CO r ;{)^ ^ #: -e . IB <b $ 7t :^ 71- ^ 75s ^ ^ 3^ ^ 
, ^ti^mWt i.xmm,P^X:t — ^ ti^ (DXiifj:^^^:^^ t 

o i^fiAU 6>f4SB)^#:'C ^ o AU(Z)6'f4{iTHC(D4' }:i jft b , Mfe 
:ar 3 yj^^E^f;!}*™ 4' SB*I#: ^> #?5Ei- § « m^f^iS-:?^ 

th. ^tb^SK t VXkSK X o TAU 6^£SBi^#:;iS^^ $ tuS ^ v^ 5 

if O:^— n V?r^®^it%-e-^^$^i-5 THC4' {4iB^ 

^-a-^-r § r ^ ;5Si^v^^-e ^) § i: % ;t 5^ci„ (O , THCcD4' 
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{4^iH;^'fbi--SUDP-i//l'3 — : 4,2* ,4' ,6' - 7^ h ^ h K o 
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n — ;^ }3:^'g--t-5 :7 ^^^-e S (Plant Physiol. 112, 44 

6 (2001)) o ^(D'^^ — y ^m-r^Gim.Bi^^t.^ -r-efcy / 

nrv^S (J.Biol. Chem. 276, 4338, (2001)) o 

5 (UDP-^Vu=r : :7 ^ ;K y 
^ K3-)^^#^m. ^J.TZG1) (Djt{s^{*. v'y. h.^/^P^v', 
y^K!j7. K P># P>iXT 5 (J. Biol. Chem. 274 , 7 

405 (1999); J.Biol. Chem. 276, 4338, (2001)) „ 4 . T h 
i/T^ ^(^5{i(D7K^S(c:^^fe#-r'5S^£^^M^5-r (UDP- 

. v- y . — ^-t-Jfe P>#^i^-CV^5 (J. Biol. Chem., 274, 74 
05, (1999))o 

7 T ^ U — ^ff^^i"^ - <!r ?>tl.TV^5 (J.Biol. Chem. 276, 4 
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338, (2001)) , io-c. wE^(7)Gj tm—mm^'^i- ^mm (^^^ 

■?■^>ffiV^r^^ n — — $ tlfc (Plant Mol Biol. 48, 401 (2002) 

M iiS J: 9 ^ y / « it 0J ^ ^MC o T 6 r ^ t'- K 7" :X 

UT4' CGTjt{5d^(D n — ^ §r^T 9 r i: {*T* # V^„ * fc. 
— — 3 ^-/i)^ e>2' CGT;^5^il ( PCT/ JP03/10500) ^tiX^^^^^. 
4' CGTjl^^^i:2' CGTcD 1^14 ^ ^ i ig:^ T b « # T' ^ 

]) - m-t ^ ^ t X X h ^ tl ^ o ^fc. ^ ^ =^ (D 5GT 

t6GTnmM^^^^m^zhm^ h-r ^ r ^ / mm—i^m9% u;o^/^v^ 

r i: tVTV^§ (Planta 214, 492 (2002)) o 

^ i^^ir ^ ^GTit^ GT^—y-^—y r ^ ]) — (D ^ (D mt^: ^ y r ^ V — 

?'c^V^ (Plant Physiol. 132, 1652, (2003) , Natural Product Rep 

orts 20, 288, (2003)) o 4' CGT mi^^ (D fj: h T . mM^DMiB: 

T'(^)^^{C j; o T IrI^ $ tt/c (Plant Cell. 14, 2325 (2002)) « 
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' se*t#:^#a-r5^fe^ 3 {Shm^"^ ^ y 9 4 4 ^ xn -) 

^#S5l50cDNA^^^'7 y — 5000 ^ o — il 

it-S^^iSW e> tLfCo ^(O 5 •^2®« 3 GTjt'e^=-*3 J: t>'t1l5iEO. AU6GT 
^ri-Kt-SS'S^ (WO 00/49155) . ^ 5 Ifll if ^GT(pSPB662 i: 
^ife)-efeo7t (iS^J#^ : 13) o pSPB662}C =3 — K $ 5 

GT{*THCf^^-r -5 SHi^'fktg-'ffi^^ ^ 4' CGJ-e V^ r .i: 5^ 

tb b <DM:i:/5^ ^ ^ 5000 XI ~ :ynm<D ^ y :^ ^ V ~-=^:y^izX 

4' CGT it-e^^^^-r S (Dtt, fflH-efeoiTco 

#l¥:fi:i^i PCT/JP03/10500 

^f^^S^ 2 WO 00/49155 

Plant Cell Physiol. 39,1119 (1998) 
#i|#fF35:it2 Curr. Opin. Biotechnol. 12. 155 (2001) 
##l^:S:i^3 Phytochemistry 5,111 (1996) 

0!l(^ffXm4 y< 4 T- ^ 1 49-57 (1990) mX^mit 

#N#f^I$t^5 Comprehensive Natural Products Chemistry, vo 
1 I (ed. Sankawa) pp713-748, Elsevier, Amsterdam( 1999) 

#^#ffFlSCM6 Biotechnology of Ornamental Plants .Edited by 
Geneve, Preece and Merkle ,pp259-294, CAB International Wall 
ingford, UK (1997) 
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K-r 5 r i $r?sB bfco ^.(Dm.B^^m.m^x^^'^^^ . ^^^^ 

■rfj:t>h. :^mmn. (1) :iu =1 i^m(DA' iiLi^im^m^Wr-t =^ 

^mmi-t-^fc. (2) mmm-^ 2 izmm<Dr ^ / mmm^m-f^ 
mm (1) i24fe(D3i{5^^^*i#t-r 6 o 

ii:±^KM\^X. 5 X SSC. 50°C (D ^n^T X' ^ ^ ]) ^ 4 X V . 

-rsMis (1) mm<Dm^^^mmir^„ 

X ^ mi^i^ ^ o X mm ^ i^x ^ T ^ y mmn=k^ ^ jv:=i:ym. 
(1) izmmcom.i^'^-^m^-r ^ o 

:^mmi^^fc. (5) mmm-^ 1 i^mmi-^Mmmm(D—^^t!i 

^=1- Kt-5t<j|2 (1) fB«cOit^^^ii#ti- 5o 

;*:^B^(i*fc. (6) y ^Ni/l^-^^jfeT^fe^ MSB (1) ~ ( 

5) (DVN-f 1 :S{::|2*c(7)i»'fE^^ii^i-So 

(7) MtB (1) ~ (6) (DV^Ttb/^^ 1 :®};ifE«fe 

;^^B^f**fc. (8) rniia (7) \zmm.(o^-^ ^ — \zL X ^ w^nu 
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:^mmn^tc. (9) tfiiB (1) ~ (6) (D\,^-rti^^ 1 m^mm. 
:^mmnt.rc. do) mm (?) {^ia^<^^t^^J3S^tt# uxt* 

:^mmi-i^rc. (11) SfilB ( 1 ) - (6) OV^-rn>0^ r:«{c:l5^ 

^^mai^tc. (12) mm (id i^mm<Dm.<^i^(Dm ^ ^^mm 

:^^m\-i.t.f^. (13) tufa (1) ~ (6) OV^-f 1 i^fcilS^ 

:2^^Bj(**/c. (14) ffjiB (1) ~ (6) (D\^-rtit^i^\^mm 
i^%m\-t^tz.. (15) ^^t>n^^^^-c^x\^^ :i b ^mmt-r 

StiffB (14) {:iia*feO«%#:^ti#^-r^o 
iF^m\i-^f^. (16) BfIBB (1) ~ (6) cDV^-f ti.dn:S(;i|E«feo 

(17) mm (1) ~ (6) V^-f ti.:6n:S{;i|5*0 

m.i^^ t ~ u ^ 'J > ^ m.mm ^ ^ - v-r^MB^.^^mmw 
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:=^mmit^fc^ (18) mm (d ~ (6) (D\,^Tti-^^i^i,cmm<D 

^mmii^fc^ (19) tiffB (1) ~ (6) (^v^Ttb;^)^l^^cSH^(o 

t u ^ ^> ^ i^mm ^ - v-r ^mm^^mm^ 

T =^ > -B- l^m^ t ^ ^ — r2 :y^f5^^:Lm^m^h^tEir ^ m 

C::f-9'//^i/'i^f^|-(D1^t^^T-^5 h U^Tfi, 4' CGT, ASit-e^^^W 

ov^■r «aT#B?.o CHS, /i^=^ :y^m.mm ; CHI. /i^ = M '14 
F3H, y 9 ^< y 3- Ti^mitmm ; DFR, t V o y y y 
-/U4-m7cmm; ANS, T:/ h iyr^i^ V-^^^^; 3GT, UDP-^/U 
=r->^:TVhe/T^v'> 3-g2)^'ft;^^ ; FLS7 ^ 7 -/^-^^^ 
^; FNS, :7 7 .-JO-a-^^^; F3' H, 7 ^ / ^ K 3' -T^mitm 
^ ; F3' , 5' H, :7 7 JJ< / -f K 3' , 5' -T^m^tm^ ; 2' CGT. UD 
P-^/U3 — :4, 2' ,4' ,6' -7^ h ^ t K >3 ^ 2' -^3^ 

4' CGT, UDP-iT'yU- 3 — j;^ : 4, 2' ,4' ,6' -7^ h ^ t F 
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n dp z3 V 4' iiLmm^mm; as, :t—\y:tiyi^:y^^mm 

^^^7f^-to PSFL201. PSFL307, pSFL30SmX(Dm^^^i^ h U ^ 
T da® f--^ — >^7 - — )^ J: (9 / ixDNA^ttm Kpnl^ 

— — -CfeSo Ml, M2{±DIG^^/i' X-^ — ;^7— (nix 

^) T'*>«9. K(Oi^-r HI {;i IE i-„ 

^ ^ 5 fc 46 « (Z) Ji^^ 

:*:^0J(7)jte^ i: L-C{i. -e^d ;t {i' IB # 2 {ci |H «fe b Ac T ^ y ^ 

IE ^IJ ^ n - K -r 5 t ^O^^ if ^ tT. 5 o b b /c? ^ . ^WLm<DT ^ 

m^^-r ^ ^ y< xu^^w^^ > -^^^ Yir ^m.B^i^ 

fm ^ V^ 9 o 

, Sxssc, 50°c ^ v^o fcit^iS^^sfp'^e^^Ti^^^-r y ^-r X b. 
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i- § „ :l^X^\^o V =^1^ Vfi:0k¥th\-i. -0^!) ;t f*' 2 x SSC. 6 
5°c ^ ^ -f') - 3 :/ <D ^ ft 7" p — -7' {;i ffl v^ 5 D 

NA(0:S: $ S-t/iS^a^f- J: ^X^ti: ^ h . ^ O ^ # (CPS ^ $ ;rb t^c^ 

-eti^ifV^o •tfi:t>-h. :^%m(DA' CGTil^gT-tt. ^ > a y >;> . y 
5 r -e t § „ 

* fc, y]) if — 3 V d J; o T il $ 6 it {5 ^ cDNA 

-e^o-Ct)J:<^ DNAT' o T t> J: v^ o 

GT(Z)^#^^(??tBI^'l4^Wi-5Jte^fi^Jfe^J{:i;^-r J: 5 . M 

^ y - - - J; ^ X# ^>tb§ o gS^iJ#-^2(c|B 
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S>sv^^^^f^:. mm ^ titer ^ y ^@e^iJ;^»^ e> 5 ^ i^y^i^ 

- K -f 5 DNA^ ^# 5 fe: , m^i-£B^ t-r^r ^ / mm^^i X «9 :ft v^ 

5: y ^Sfi^iJ<?5^#:^ =t - K L-CV^;^^ v^:»^{i, ^ J£ ^ o T 5 

^m^fflv^r^^$-^. ^ ^;^:aMX{±^©<^tS ttJI^^ 04' CGTO 

« ^ 3 — K -r 5 r a fS^ t" S ^ ^ t? # 5 o 4' CGTO 

fc:^iiMx«^j5:(^?4m?^ ^ $ -t±-> ±mi^fc:fy mm 
W-^mWrnW-^'^-^v^yy-!- (HPLC) -e^^^-r s r i J: 19 ay 

tiz.X^. ^Mit'fed^c^M^T'fe §4' CGTiS' ^^/^ ^ w i: ^5 
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^;os-e#5o mm±^ t i^x nrnm. -^^ii^tf ^ v-^^ y t r (Escher 

ichia) mi^Mir ?>mM . M :^i^:km'^ (Escherichia coli) , 
iy/U:^ (Bacillus) mW^<^. M ^< ^ . ^ y' Jl^ ^ (Bacil 
lus subtilis) fj: t'^l}^^'u^^<Dm±m^^ ^ ^ t ^ ^ o 

^(Saccharomyces ce^evisiae)^CD-t^5/::^^5;ir:^ (Saccharomyce 

s) mmm-A^^if hti. * fc^^^m ^ b-c , m ^iiT y^^/u^ 

X.:^yif (Aspergillus oryzae) , T ^ ^ 7^ ^ X . ^ — (Aspe 
rgillus niger) ^ O) T ^ ^ ^ /\y :^ (Aspergillus) R 
XJ^ ^ }) ^ (Penicillium) mW^<^^ t!)^ ^ if h ^ ^ o ^ h 

-ctt. ^ . /na;^^ — , if/u, t h m <D m ^ m ^ ti ^ . 

^ — tacT'n^-^ — , lac^ — ^ — m^^^mx ^ ^ o * 

^^T't \^ny-r — -ifyn^ — ^ — ^ phos r^^ — ^— 

xj^ — ^ — 7!)^^mX^^7!)^^ ^tl ib(D-7^ VI ^ — ^ — Km^^ tl^ h 

^— , '9^!l^«~SV40r — y — 7° P ^— — , SV40 1/— h :^ o ^ — 
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o 

^ m^^^m^i^ it i>\ici9 fj: t' (D±mm^^ ^ - ^ m\^^ ^ :i t ^ 

m^itm^iii^Mm^m^^^j: if (D^-:^ - mB^^m^^^xmmv. 
mw^j:mm^^^\^'^>m<D^ii¥^m\^^xn^it^'^. r cgtm^^^ 

mm-r?> :l tt^x^ 

^ h<OX\t-^i: < . 4' CGTfc5v^{:i4' ZGTMi^^ (DmU t \^X it . fit 

mxhm'mxhW^mxh'^j^\^fz.h(Dx-h^x h < . 4' CGT?s- 

' ZQimBi^<D%\\m\^m'r ^ ^<DXh ^ s 4' CGTJl'fe^^««^#:f:i 

(Dumh:^^m<D^m^^mx-hr> . %s.Wi(Di^mk vxitm ^^x 

feo-CbJlV^o ^fc4' CGTmB^<D^Xf^ < . 4' CGTil ^ ;!]D ;t 
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. ^tcT :y ^ ii:. ^ y \y y B l^m. mki=-(k^i: hi \^ ^ <^ X 

m.^(om t \^X\-i^ :fy~-^^ — ->3>^ ^MM. ^ 9 

9 =1 :x.^ ^^/^=fz::r>A, -e^:=^«>A, ^5=-^^T 

^\ /h*, ■:>-i5'^. jK^h. h-^h. ^r^. 
f-:y-x'^^, ^ 4 x\ T }vy T f^y T . jv—^d ^ h'>^n=tv', 
y :7 ^ !7 — if ^ tt S - K b |55 ^ $ S 'li O TMi /.e v^ 

o 

^ < {-if ^ ''c^ V^PS i9 . W096/25500fe 5 V^ ftMolecular Cloning(Samb 
rook et. al. Cold Spring Harbour Laboratory Press, 1989){Cl|B 

Mfe(0:ar 3 y^' fe 5 52, ® y y ^ ^ ^ 1^ -(^ffil=fe^# 

5g 1^:5: (Science 290, 1163 ( 2000 ) ) fc fE ^ <7) J; 5 U T cDNA 

^ -r ^ y - «^ b o # e> ^ y ^ y - J* . i. 6 x lo' pi 

18 
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aque forming uni t ^ 'fe o T V'^ ^ o 

- ^ ^ u o 

r ^ ^3- K^te^^* (3GGT) (#§B 2003-289884) , 
^f^^^TS^SGT (Plant Mol. Biol. 48, 401. (2002)) , — 
^^^^5GT (J. Biol. Chem. 274, 7405 (1999)). -=1 ^ ^1 { 
SBGT. Planta 210,1006 (2000)). y K ^7 S * O UDP- 71/ =i - 
: r y Y -yr =-yZ" -J^^^^^ (3' GT) (Plant Physiol. 132, 
1652, (2003))gB^lJO5«t?fe 60 ^ tl.GT{^ o V^ T . ^^^^f^ 

^ O IE ^iJ ^ Is I:- 1 5 J: 9 f:: 111 O y =f ^ 'f- F ^ ^ J55c b 

fco r b :^ y ^ yUr^ K SB ^IJ ^ ifi ^IJ # : 3—12(^^1-0 
T1^:^f :^3GGT 

SB^'J#-^3 : 5' -GAA ATG GTC GGA TTG GCT GGG-3' 

TTC AGG-3' 

TAG AAA AGC-3' 
CTT TCC-3' 

AGC ACG-3' 
CCG-3' 

TGG CTC-3'. 
AAC CCC-3' 

19 



SB # # 4 : 
^ =^ T3GT 

@a^ij#-^ 5 

SB ^iJ # ^ 6 
/^^^-y 5GT 
SB ^ij # 7 
SB # 8 

SB ^iJ # 9 
BB^iJ#-^10 



5' -ACC TCC 

5' -GAT GGA 

5' -CCA ATT 

5' -TGC CTC 

5' -CTC TCA 

5' -CAC GAA 

5' -CTT ATT 



ACC CCA ACT 

TAA TTT GGC 
TGC CAA ACA 

GAA TGG TTG 

CTC TCA CAC 

TGC TTA GCA 
GCC CAC TGA 



wo 2005/059141 



PCT/JP2004/019461 



y V F 3' GT 

ia?!j#-^ll : 5' -TGT CTG AAT TGG CTT GAT TCC-3' 
BB^'J#-^12 : 5' -AAC CCA CAG AAA CCC CTG TTC-3' 

=^ • ^4 r y V ^ ^) ^fflv^T. $^it#/5^^ti^i-6##^c 

c DNA^^tf ^ K^fflV^, y^^^-^-i:LT. JilBO^ai>e 

y ::f l/;^^ FlOOng^^^ 95°C1^. 55°C1^ 

fco #a>^^c^PCRiiifiMM^^^»?l'^ufc^o^/N-f :/y ^^-^ 

^ :/ y ^ -< — 3 « , 30% 7U A T ^ K . 1 % SDS ^ tf 5 
XSSCcfi, 37°C X — IfetrV^, ^ ^' 71^ — (?5 5x SSC, l%SDS^ffl 

V>T55°CX30^rHlfTo fco X y - - i^^' };i J; 5 v= 7^ >r v- i/' 

m^^mm^MB'^^^n^ ^pSPB264.1621,162 
0,1622, 1610, 1609, 1617, 1615, 660, 658i L fc. DNA Sequencer mode 
1 3100 (Applied Biosystems) ^/BV^, # ^ ^ y ^ 1/ ^ K 7" 

?|J ^ ^ ^ b o r ^ cDNAtD r 5 y m — K H ^ (^5 ^ SB ^IJ ^ SB ?|J 

#-^14-'23(C^ UfCo 

^m^j 3 . V^fc;{77W^ >-GT?§ttOjaiJ^ 

3-1 y^li^^^-<i^ ^ ^ ;^MM(:i*5{t 5GT<75^1i 
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SSB^JATGfcim^ce -S^f^iNcoIi^-Y hSr^^AU. fSi^ ^ ^ - > h 
^ih=' K ^ -PQE61(QIAGEN)0 Ncol 

W*^^ ^/{iS?^? 6NcoIi^'f h #A(^fz:i?)OPCR?^ {25 u 1 

) #GTc DNA^^M ^ SNcoim 

mm^^i^mAvfc^v^'^-. s. ^ h 5/ ^ ^ k ^ # 3' 

b5' mi^l^ifX (DZf ^ 4 •^ — ^0.2 pmol/jul , Ix ExTaq buffer 
(Takara), 0. 2mM dNTPs , , ExTaq polymerase 1.25 l}-^^ h ti: ^ o ^ 
iStt. 94°CT'5^SJ^; $ -tirfc^^. 94°C . 1^, 55°C . 1^. 72°C . 2^ 
<Z)SiS ^28-9-^ ^ /l^ff ftm{-72°C-e5^rH^^a LfCo #t>tl.fcP 
CRII^J $rpCR2. 1 TOPO vector ( INVITROGEN) {cl ^ ig# 5 ;fer 

y ^ n — ^ b o it it>S $ DNAff DNAIB m^M^l^ 

— p QE61(QIAGEN){C^A b o 

#■11 ^ P SPB1617(;i 3 — K $ 6 cDNA (@B^IJ#-^ : 20) (COV^T 
ti. ifi^ij^ b fcl617BamHINcoI-FW (@B^lJ#-i- : 24) f^hUlZl6 
17XhoIKpnI-RV (gB>?iJ#-^ : 25) " S O 'T' ^ — ^ ffl V^ T PCR^ 
tTVN. :/?l3^i{^fi/^ SNcoli^-r h i , iS^^^3 Kv<^3 

' tiJ(:iKpnI^>|^iB?iJ Lfco Ifilii $ tlTtDNAilr^t- SrpCR2. 1 TOPO 

vector(c:i^:/>^ n - = ^'^^^^ UfCo 1^ S SB PCR(^ J: 5 ^ ^ — 
V^ r ^ $r#m^. Ncol i: KpnlT'^ liS UfdDNA^jt ^ P QE610NcoI 

*3 J: ^>^KpnIi^-f hfciii^u. p sPEiei7cDn\(D:kmM^^^ ^ ^ — 

-e& ■5pSPB1642^#fCo l^lll}^: bT10S^<Z)GT cDNAc^ ^ 0 ^ 3^ 
1617BamHINcoI-FW 

21 
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SB^J##24: 5' -ggg gga tec atg get agt gag age caa ata-3 
1617XhoIKpnI-RW 

@B^J#^25: 5' -eec etc gag ggt aee tea eaa aae att att ea 
c gac-3' 

^mm.^i!^ ^ — ^:i^mM^ jmios (lOYOBOfc^Au. si^cx-m 

#?^co 1 ml^ T ^ e V- i; >50 u g/ml, ;t; if' ^ 7^0. 5%^^t^mmM 
. 50inl{Ci;!jPx.A600=0.6-1.0f;i3i-r S ST't^^l bife^. IPTG (Isopr 
opyl- /3 -D-thiogalactopyranoside) ^ ^^it ^0. lmM(^ tH ^ X 5 ^JP X. 
. ^ 5. {::27°C-e — e^Ji ^: 5 3000rpm,10^ r^i . rcx-m't'-v 

. MMl^tCo Mi^^lOmKDmW^ (SOmM Tris-HCl pH7. 5. SOmM Na 
CI) KMMl^. SONIFIER 250 (BRANSON^) X* (D t^fOliMi^ X ^ 

:kmm ^m^i^fc'^k. i5,ooorpm, lo^. rcxm^L-'^m^n^^. # 
3-2 mmi^^<Dm^ 

R2OX ^ (D m^Sm m . TOYOPEARL HW-40F(T0S0H) 1ml (CTH 

C (500 fi g/ml^ ^ y -/l^ mm) ^HaOT'^f^ ^ bfc^. 

7km-r =5 :i t X ^ . mmi^m^^tifcmnTEc^mtco :i(Dmm 

tlfcinC 100 n HZ3-1X^% htltcUB^m200 fi 1*5 J:T>'5mM 
UDP-glucose IOuI^Mk.. 30''C X l^m RJt^ ^ ^ tc ^ M'b^X±m 
it^Vfcm^^^TK^V. 0.1% TFA (Trifluoroacetie a 
cicD^-a-tf 50%Tir h = h y /\^300 u 1 i^iMmV. M'^^^mi^ X 
^ y 9 ^< y =tmm X ^ mm^fCo 15,000 rpm. 5^. 4°CT'ii^L^ 
^mV. # 7 ^ /l^^ - ( Ti^-r XO. 45min. 4mm Mil 

lex-LH. ^V^T) $rffl V^T^^^J^^* LT, _h » $r #: ^ 
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^ A ttDevelosil C-30-UG-5(4. 5mm </> xl50mm, It ^fb ^ ) ^ ffl V^ 
T, ^»j|a «A?g i bXO. iroTFA^-^tfHaO. B?^ ^ LTO. 1%TFA 

SBlOi^PBlO^m^. BlS70%-e5^ r^lli^t UfCo »fcii}*0. 6ml/min_ 
1^m(*360 nraKi^if ^^Rytm. S t>'PDA^^ ffi ^SPD-M6A (AmMi^PJf 

S^S^iirfc t <DT?ti^^m^tV^i>?>^ofcr pSPB1642;5>^ B ^ ^ 

ti^GHzL ^X^Mti^^m TLhfi^ o $e>{J:'H NMR^tFr J; 
o T^^^i^cDl#3t ^P-<fCo ^}-|lf «JNM-EX400 (JEOL) ^ffiV^ 
, ^(Dm.(D^i&X^W\-t^X (Plant Physiology 132, 1652(2003)) 
{3:fB«fe<^ ^ *5 T'fcSo rtDJ^m. pSPB1642(D^3^^%{:: J; o T^^ 
CfcTHCiS;^#:(-±THC2' SB 5^ #: "Cr 5 t fl^ ^ i o „ J; 
o-C. p SPB1642{c: J: o -C^JE $ n 5 c DNA, o ^ 19 pSPB1617 c DNA 

3 y ^>?E#CO c DNA7-r y -,^30;^ iJ' n -^/^ p S 

PB1617C mk±^^-:^ X2 —-^t UTSS^ y — ^ Lfco PCR};i 
J; 5 r n «- ^ y , 1617-F ( SB ^IJ # : 2 6) fi:hX^\z 

1617-R (SB^iJ#-^ : 2 7) -^7 ^ ^-^ffiV^, ^M^^lJ 2 tB«c<D;fy?* 
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1617-F 

gE?iJ#-i-26 : 5' -ATG GGA GAA GAA TAG AAG AAA ACA-3' 
1617-R 

iE^J#-^27 : 5' -TAA AAT TTG GTA GTT AAA CCG ATG TA-3' 

^(D'^m. mrnGTM^^^sm. pspbi72i. 1724, 1723. 1719, 1 
725^#fCo ^n^ti(Dmm^m.mmi^^ L'fc (Sd^ij#-^ : 28-31 

RX^ 1 ) o 

:i(D ^ ib p SPB1725 c DNAtt, 457r 5 7 ^ y?)^ S ^^»50. 8kDa 

. ^m.-^.e. 82CO ^ ^ 3 — K-r 6 i374bp h 5/ 7° 3 K ^ 

l^<) (DmWl^i^^^ /wX-^^fCo p SPB1725C DNA75S n— K-rS r 5 

ymmm (gH^ij#-i^ : 2) 'rx^i^m^(Dh^Gi(Dr K y mmm 

t Itmi^fc t ^ ^ 'J l^^^ ^ h - ^v"- i^-^^G T (Plant J. 1 
9. 509 (1999) ) tl4%, y m ^5G T t 18% ^ i^yS5^3GTi:l 
8%, yvK'>(0 3' GTt23%. 7" n — U T ffl fc p SPB1617{^ 
=t — K $ n -5 ^ K T ^ 7 M SB ^iJ i 31 % CO [WI — 'ft U ^ $ 

Tfe^S^ofCo /J^ ^ a — ^tlf {C-^,^ bfc y 7 h 7 :t r (iMacVec 

tor ver.6.5.3 (Oxford Molecule) {cl ^ ^ 5 ClustalWl? . ^ # {i: 
, Matrix Blosum 30, ketuple:l. Gap penalty:3, Topdiagonal s : 
5, Windows Size : S'C o i/h o 

mmm 5 . #^HfccDNAo±MM{::fett5^^ 

5-1. ^ ^ - (Dlt^ 

# C DNAtC =r - K ^ 5 « ^ ^ ^ ^ 1^ c ^ 

mxh^o 'g^lj ^fi' P SPB1725tCOVN-C IBif^ ^ K >'C05' ilU^NcoI 

24 
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m^^m ^ m Air ^ fc ^ ^ J^Tf-^t--^^ ^ -^-2mi725-NcoI 
(@e^fJ#-^ : 3 2 ) , 1725-KpnI (SB^'J#-^ : 3 3) ^m^^XPCR 

1725-NcoI 

iE^iJ#-§-32 : 5' -CCC ATG GGA GAA GAA TAG AAG AAA-3' 
1725-KpnI 

iB^(l#-§-33 : 5' -GGT ACC TAT AAA ATT TGG TAG TTA AA-3' 
PCR^m (25 m 1 ) P SP1725 DNA lOng, Ix ExTaq buffer (Tak 

ara), 0. 2mM dNTPs, 1725-NcoI. 1725-KpnI 7" 7 — # 0. 2 pmol/ 

fi 1 , ExTaq polymerase 1.25 U;^^ ^fe -5 „ 

RJt^i-i. 94°C ■T?5^SJS $ ^i-fctl. 94°C. 1^. 55°C . 1^. 72°C 

, 2^ (DRJt^ ^28^ 4 ^ y^n\^^. «r^}C72°CT'7^rBma UfCo mh 

tT/fcPCRM«^ ^pCR2. 1 TOPO vector ( INVITROGEN) }C it # +i ^ 1" 

5 1^ i^ ~ ^ > i!f ]^tc„ m^^Mm (Dm.mmm ^m%^^vfc(D 

•tb. NcoI*5 j; t/Kpnl^S {C J: o TpCR2. 1 TOPO vector b 9 t±l $ 
tl ^mi.4Kh(D^ 9 ^ h ^ pQE61 (QIAGEN) <D Nco I ^ Kpnl i^ 

JM109 t5fe(TOYOBO)tC3*A bfCo c DNA{c: o V^ T InUt 

b-C-etu^^;JxpQE61^ffl V^f^:;^^J»®^^^>? ^-;|r^t^U. JM109{C 

# A b /^c o 

^*£«ry5-iT'#f>tbfc:^M^?i^«^mt5fe^, ^js^ys^ wim(D^i^ 

mm b , ^^ cDNA{c 3 - K ^ tt 5 ^ V « ^ ^ 

$ ^ U < IWI^-r e fc i^>lT{-l5^(OTHC2' fiiSBi^ft: i THC4 

25 
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^ (iYMC-0DS-A312(6min <^ xlSOmm, ^Sfe^^tt !7 ^ ^ A — ) ^ 

?^40%T*5^rHT*ii^ $ (;iB?^40%;&^ 'ejB?^62%(^ii:aM^<feJiSiO:$:> 

CO it m ^ X Bi^62%-i?2^ PBl,m^t U fCo ?t3t (il. 0 ml/min. -e^f o 

f^Hf) (J: J; -5 250-400nmO®lR^ ^ iJ' h /K- J: =ff o fCo 

rcD^#-C, THCtt|^^H#rBl26. 7^ {^it m ^ THC2' -fiiBS^ft: 
(*19.8^, THC 4' >f4iB*l#:(*20.6:9-{-^m $ tiSo pSPB1768^^ 
;^MmttliJ?^ ^ THC(DS^£:?^4' (-^tH $ tl.fcTHCSB*l#:«:2^^ 

# f:i J: ■5 ^ # -e 20. 6^ fvi ?t t±i ^ (7) -t? THC 4' 'fiC SB ^ #: -T? 5 ^ 

■h^h V SPB1725{3: =1 — K $ § GTd J:oT^CfcMi^t#X.e>tb5 
„ i^Ji<^^:^^^ . p SPB1725 c DNAfC n — K $ n5GT«THC(0 4' \tL 

o J: o T r 015. S^fd^ffi $ tl./c;^^#J«pSPB1725{c: ^ - K $ 5 
4' CGTfci i o UfcTHC 4' 'f4iBM#:;5S, IB It 'fb ^ ^ b T 

^fe cfd^ y ^7{S:gB*l#:fes v^^tTHC755^^ ur^cfc^j-y > 

-i^ :/ , 4' CGT t!)^ i"^ ^ V X ± ]^ fci- V ^ =- 7 ii^^W t ^ X. 

RT-PCRl*(C J; o TpSPB1725}^ :3 — K$tv64' CGTit^^ (D 

26 
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&.r),2 0-1. 5cm) ,3(«:m#:ft 1. 5- 2. 0cm) ,4(:m#:B: 

2. 0-2. 5cm, IB^itHir)*^ j; t)^5(:m#S2. 5cmi^_h, mi^^^<^^^) 
<D5^^ t I.. ;^ ^ - i> 5« ^ B L fc # ^ i- S o 

^il ^1 g ;«)^ ?>RNeasy Plant Mini Kit (QIAGEN) 

v^TRNA^tttH bfco # ^tLfcRNA 1 n mm t VX m^^RJt^ ^ 

tfV^. cDNA^#fCo c DNA-^^ {^Superscript First-Strand Synt 
hesis System for RT-PCR(GIBCO BRD^^IJffiU, -B" ^ ^ # * V 
7^i^^3tll#;55ti^-r6^#f;i=e§o;^c. =f#f>tl.fcX7^->?SiJ(D cDN 
A^ilM^C, mMm5icmm(D1725-}icol (IB^JS-^ : 32) doJ:t>~172 
5-Kpnl^^-r (ia^ij#^ : 33) ^ ^ V^ T PGR ^ fr o fc o * , 4 

' CGTiteT-^m*^ F^^ste^^-^mfii: ^it«ei-^fci?){c. f^^ 
mmmi^l^ t VX ^ly^ b y ^ (D ^ V ^;vt t K-3- U i^^^ 
7K^^m(GAPDH)it{K^ (SS^iJ#-^ : 34) ^fflV^ (Nature 339, 46 
(1989)) , it it iPS O i?)}::AmGAPDH-F (SE^iJ#-^ : 35) , AmG 
APDH-R (SH^IJ## : 36) (D =7 ^ - ^ ^ ^\^f^ . ^ tc . it^M^ 

: 37) , AmAS-R7"^-r - (@B^J#-^:38) ^-g-^UfCo 
AmGAPDH-F 

@B?lJ#-^35 : 5' -tgt tgc tgt taa cga tec at-3' 
AmGAPDH-R 

SB^J#-^36 : 5' -age tct tec ace tet cca-3' 
AmAS-F 

BB^iJ#-^37 : 5' -atg ttc aaa aat cet aat ate egc-3' 
AmAS-R 

iB^'J##38 : 5' -tta gee ate aag etc aat ctt gae a-3' 

27 



wo 2005/059141 



PCT/JP2004/019461 



72°C. 2i> ^12f--f ^ yi-tf o PCRM'W} ^ 1% T if u — ^ ^' /um% 
^WjX^^mi^fcm. <t o THybond-N^"-r n ^ > ^ U (T 

v- ^ A ) (c: y n ^yv-^ :/ u . y v -r -if — v- 3 >\:ix^m 
^Mm<Di^\^^n -^fco y v ^' -tf — ^> a ^ ^ o v^ -c ttj 

^ly^BV^CDkS^ GAPDH^D J: tKpSPB1725(:i =t — K $ tt 5 4' CG 
- (Ba^J##32, 33, 35 — 38) ^ ^ T DIG 7 y V ^ ^ o fc 

o 

\^fS^\^ TLhtltz. (Plant Sci. 160, 229 (2001) ) o 

J[^_h(^^:i:/5^ f3pSPB1725{c: n — K ^ tl.S4' CGTat'fET-t*. ^ ^ 

r^;65#;t^tt, M# 1^ — (^^-^^^jjg. -T ;b "t) :^ - ^ 

mmmi M^t:ifeMt^4' cGi^Aso^^^a 

7-1 4' CGT^^:;t7 -fe: y h O^aS 

PBE2113-GUS (Plant Cell Physiol. 37, 45 (1996)) ^SnaBIT' 

5 KSrpUE6i: Uj^o — ^> pUCAP (van Engelen et al. Transgenic 
Research 4, 288-290, 1995) ^ Asc I T -ft: b . ^m^^it^ik. Pac 
I!) >':^-^ifAUfcy°^;^^ K ^pUCPP^ b;^Co pUEGOElg 35Sy" n 
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^ — ^ — -^^ hmS ^ — ^ — ^ — ^ X- ^ m ir ^ Wx)i ^ . pUCPPcDHind 
III i EcoRI1^-r h (Cjf A bpSPB540^#fCo pSPB540(D GUSil'S $|3 
^^pSPB1725*^ 19 m ^ tt6 4' CGT cDlim )i i^M^ \^"^ h tltc 
:fyy^^ K^pSFL203t UfCo 'tti:t>-h. pSFL203« pUCPP^ 

— ^ Ei^sssy u ^ - ^ ~ t ms ^ — ^ — ^ — -v ^ ti ^ 4' 
7-2 ksmm.:ij ± h (pmm 

V =3f^ 3 y rj7 ^ ^ CQ AS cDNA (Science 290, 1163, (2000) 
) ;55pBluescript II SK-^ iJ' ^ — (Stratagene) OEcoRI i: Xhol 1^ ^ 
h i^WAVtc-:^ 9 :^ ^ K ^pSPB251 t L fc „ pBINPLUS (van Engelen 
et al. Transgenic Research 4, 288-290, 1995) Mac I 7" o ^ — 
pSPB25lJ&^ 19 m biTcAS cDNAiffit, MAS ^ — 5: — ^ — ^ 
m^VtckSmm.=' i/:^ h 9 ^ h ^pSPB1624t U/Co 
7-3 4' CGT t kS(D^m^=^ 1^ ^ h 9 1^ h (Di'^M 

7- l}c|Eic<^pSFL203^PacI-e^^ 3 >- SB )^ ^li ^ * iHS 
^^^7-^5/ h^^^)t±ib. r iX$r7-2iB«fe<DpSPB1624c^PacIi^-r h 
(-#ALfCo # =1 N ^ ^ h ^pSFL201^ bfCo J;oTpSF 

6^ ^ -5 J: 9 ^ If ^ tL T V^ 6 o 

mmms j^tt 5 4 ' cgt^ as(d #^^3^/^ ^t>'{3: h i^^tod 

8- 1 h i^::^Ta3feoDFRjtfed^^3^ffi]^j;t7 -fe: y h (omm 

h U (D >^ \i h' ^ y 9 / —/i-MyiiBm (DFR) cDNA(COV>-C 
(ifraZSt (Plant Science 153, 33 , 2000) {vl ffi *fe (7> J: 9 U T ^ # L fc 
^ hU-riTDFR cDNA;iS^ ^ —pBluescriptll SK- ^ 31 b fc 7 
>^ 5 K ^pTDFlOir bfco rtv^^M^U> ^i^^— SB^J{cS5l5t-^ 
M13U - (Se^iJ#-^39) i h l/^ TDFR c DNA@B?iJ{^ 
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fc^O. 75kbO 7 ^ p< >' h ^pCR2. 1-TOPO ( ^ t' h n ) {Z. 

^n— =^^^b. :^SSH^iJ ^iSm bfc(^ Sad NcoIT'O. 75kb(D 
N ^ T DFR cDNASa ^ ^ «9 ffi b o 

:S fcpTDFlOSrBamHI i NcolTr^if hU:=^TDFR cDNA(^5' 

^ K ^pUCAAi: U fCo r cDpUCAAOHindl 1 1 i EcoRI1^ h (cl , pUE6y?)^ 

^■gj «9 HiJ bfcElaSSST" n ^ — ^ GUS~NOS^ — — ^ — {CM^ 

:7 7 >- h ^e^tLfcT'^;^^ K^pSPB541i: Lfc„ pSP 

B541^BamHI^SacIT-§]ifrb. GUSit'fe^tU^^^t. ^ ^ . 

^ TDFR cDNAS 5(5 0 0. 75kb(75 7-7i/^:/hi:*3j;0^1. Ikb© y 9 V 

r (7) J: 5 bT# fettfc:^^^ 5: KpSFL314}i. fi|i^#:(^O^A$ 
Hfc^-^. ElgSSST' a ^ — (7)flJ|lPT. h 1/:=^T (DDFR cDNAia JIJ 
Cl ^^t- 5 — ;2^^RNA?r^^ L- . RNAifetC X V \y =■ T ODFRil{5 

M13 y/^ — 

SB?iJ#-^39 : 5' -AACAGCTATGACCATG-3' 
ThDFR-NcoI 

gg^j§-§-40 : 5' -GCTTTACCATGGAGTAATGAGCTT-3' 

8-2 4' CGT j: AS(D^^Ii./^ ^ h T (DDFRatfe^B^^t^ffi] 

7-l|B^(^pUE6ON0Si5^ — — i5^-_h?Jfc{-Xhoiy >^;?7 — ^ifAb 
fCo rK^T'^^^: K^BamHI ^XhoITm^b bT# ^tV^ElaSSST" n 

- ^-;^i^^/^§^>t<b 7-213 
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pSPB2157&^ PjBamHI t XhoIT'^ ^ tU UfcAS cDNA^Iff >ft ^ 3S *^ LpSPB21 
l^#fCo pSPB211;6^ f> Hindi 1 1 t EcoR 1 1? AS^ 11 ± >y h^^Offib 
, r tb^pBINPLUS(OHindIII ^EcoRI1f>f h {Cjf A LfCo r (D J: 9 
UT# 7"^ >^ ^ K(^PacIf--r 7-l|E^OpSFL203^PacI 

mwfL-xmhti^r cGim^:^^^ h^#Au. 4' cgt t kS(Dm^ 

1/:=^TDFR ziT^^RNAte^:* -fe 5/ h ^ pSFL304(D Asc 1 1^ hf-^fAU 
. pSFL307^#fCo o S (9 pSFL307«4' ZQl t kS(D m'^^i h XJ^ \^ V 

mmm9 tit^^tC jo tt 5 4' CGT^ AScO^^m^^ bI>'{C h I^^i^^TcZ^FS 

y ^ # P> ttfcFSH cDNA (Plant Mol Biol., 35, 915 (1997) 

Hffi^^d 2 m^^fC L-r , h l/^TcDNA^-r y - ( 
Molecular Breeding, 6, 239, 2000) m20Jj (D y r — ^ ^) — 

^^^i/Ufcl^m. Sa^lJ##41(C^-r h TF3H cDNA^#fCo h 1^ 
= TF3Hc mkti^^i7 — pBluescriptll SK-tSMLfcT'^y^^ K 
^pSPB266t LfCo -< ^ - SB * 5^1" 5 M13 U 

;^ -f y ^ -7 - (@B^IJ##39) ^ h l/:=^rF3Hc DNA@a?IJ{-*^S» 
^XSei\imWt,^itL^mA UfcT^^-Y -7 -ThF3H-SalI-l(@B^J#-^42) 
^fflV^T. ^Jfe«?!|3|WI^{c: UTPCR^^fTo 

# e> tt/c^O. 9kb(Z) 7 7 ^ ^ N ^pCR2. 1-TOPO (-T >- If h n ^ 

TF3H cDNASB^J^:liiLSS^T'SalI^^!^g|5^4$r^f A Ufc^^^ -^-Th 
F3H-SalI-2(iB?iJS-^43)i:M13y - ;^ :/ 7 - ^ ffl V^ T . *tlO. 
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75kh(DmkWr)i^m^l^. pCR2. l-TOPO{;i n — = i^^iB3?'J 
^mmi^fCo mMm8-lizBm(DpSPB541^BaiaKl tSaclX-Wm \^ . G 
liSmB^U"^ . ^ - {CpCR2. 1-T0P07&^ P^BamHI Sall^irT'^ 

"9 ffi b fcO. 9kh<D y "7 ^ :^ V h . pCR2. l-TOPO;d^ ^SacI h Sall^Hf 

^ i9 m U y^c 0. 7kb (7) 7 ^ i:'' ^ ^ h ^ M 7 ^ ^' ^ ^ N Sal ^4 
3S;g-r § ct 9 A bfCo ^OJ;9{-bT#?>tLfcr7^5 KpSFL 
313{*. fiti^#:|^}c:#A $ nfc^-^. El2 35S7'p' ^ — ^-CD^J^T 
^ hU^rcOFSH cDNAgE^iJt- — *^RNA^^^ RNAi^ 

J; oT h ^^TC)F3Hit^^^3^^iJi]^Ji-§ t 
ThF3H-SalI-l 

SE^J##42 : 5' -ttctctgtcgacgcccattgcc-3' 
ThF3H-SalI-2 

SB^J##43: 5' -cgccgtgtcgactcgcttgaag-3' 

9-2 4' CGT^ AS(D^^^/^ LKtC h l^^TOF3Hjtfe^^m<^jfl] 

9-llE^<7?pSFL313/5^ ^AscI^Kff (c: J; h l/^TF3H RNAi;«7 -fe y h 
^m^tiiV. ||]!fe^|J8-2H5<fe(OpSFL304<DAscIi^^ hf^l^Ab. pSFL 
308^ # /Co o :i (9 pSFL308{i 4 ' CGT ^ AS(0 ^ ?i tj? h U ^ T 
(DF3Hjt'fK^^^^^^JOfc iib 3oc>:^7-lr2/ h^Wi-^o 

IIM^!j7-9-e5zE-<fc p SFL201, p SFL30743 XU P SFL308^^^CD 

Xm^^^t) ) {::#AbfCo Jl^M^i^ <D f^Mol. Breeding. 6, 
239, (2000)i::tfi«fe(D;^^}^ bfc o ;^Co 31 - - It'ffi ^ ^ b 
fcfla^^ril^b. ^tv-e;n.(30?E^$rffi^ bfco p SFL201# A TMi 
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UT V^fCo * fc p SFL308#A«T'{i# ttfc39^^0?f^ 

7n^*3 J: ^0.1% H y 7 (TFA) 

n -7 h ^ :7 ^ - (HPLC) {;i J: «9 :^ - U i> :/6^SB*l#: 

ioXX^T > h ^^T =■ l^ (D^^^nofCo T > h V T - V ^ ^If 

y / 4 K^B^ttffibfc'b(D^^tff{-'»UfCo HPLC^ i^i^^ti ^ 
^ -f AU6^ga*f ft , SHIM-PACK FC-0DS:^7 7 A (50 x 4. 6in 

h23%(DW.mMm^n^s^m(Dmm^^. Bm23%xi7^mmw\^. ^ 

h \^ 23% 80% it ^ ^ <^ Sfi 2^ PhI O ^ m ^ Bf^ 80% X 3^ 

r^iiiit bfco $ e> (:iB?S8o%y5^ ^10% <7) a: a ^t^<fejsa 2:^ r^i-e^tu u 

/Co »ffi3S{i0. Sml/min-^^tf o fCo ^ttif*360. A00nm\^-id n ^ WL%m 
. J: t/PDA^m^SPD-MlOAVP (^^i^jtBff) {:! i S 25p-500ninO ® 
iK ^ i!^ N /i^ f;i J: !9 fr o „ ;^^#T"e, THC 4' {iSBM^:, AU 
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§ o 

25(:{-T :/ h v^T — v' ^ A «YMC-ODS-A A312(6X 150mm. W 

ffi{i520nm{<:*5tt'5@^^^, J; t/PDA^t ttJ ^ SPD-MIOAVP (^mmi^ 
m) J: •5 400-600nmC7)®iK;p<.--tiJ7 i (9 ofCo :^0ki^Ty 

Tfe^t/ciAu G^iLmmi^ t^mmmis h/^^^— isr-f-^ 

m^^nfcn-^^^^^^-^tcW^fcnif \y — (D:m^n. thc4' ^mw 

hXikli e^mBi$^ t . ^ ;v \f :y fa E (D r V T =• i/ ^^^it^ 

— p SFL307*5 J: tK308^^ A Ufcff^S^J^ o <^ 

— S T' -5 AU6 ia *l #: ^ ^ it B# PbT 4o j; Pi^ IK X h — 
i6:-r S :m# 4" {-0. 09%. (^E#|if (^W/W)^ 

^ L r V^ 5 $ tbfco P SFL307* fc (1 p SFL308;i5^A $ tt 

*tL-5^^T:/ NiXT - ^<D10~50% i:*b<i^ii^bTV>^r^ 

t"^ II IS ^ o 

^jfe^yil. <y V ^ y ^ lMf v^^^ y if- 3 ^{c J: 5 4' c 

THC 4' -fiLBBJ^^^^i e> r>'{:iAU 6fi ia3^#:(7)^«*;0Si;b^e<]#;0^o 
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bPhytopure Plant DNA Extraction kit ( Amersham) ^ ffl ^ MisH 

#«l^(^;^fef-J;oT</yADNA?rttmbfc. mhtifc^ y adna^ 

20ju g^aiJPS^^KpnlT'^^ 0.7% T ^ — ^ ^' /l^ m%^W} X 
^il^. Sfef- Ufc;d5o THybond-r 

^ if — i/ 3 V ^ ff O fc o 

o ^--4 V "tf—^y B l^(Dl^^^m2iZ^iro PSFL201. p SFL30 

7. pSFL308(D mmmm mm ^ n m-r ^ t^/^^^ f-if ^-tr^m $ 
titcy< V v(Dm:f)^ h^mn^iki^i^mA ^ titer cGTit'^^ =i 

pSFL201#A5^/fc{-ov^T^±. i^ti <D ^ ^X hl^ (D F ^ 

SFL3072*A^M^-OV^T ^^#-^2*5i:t/4 0f®#:ttl=' fc" — 
. ^ ^ # 13(D fli #: -e 2:$: (D K ^ ^ ti. S r ^ ;?)^ 2 =i t° — O 
4' CGT cDNA t!)^ m A ^ tlfc h (D t ^ PL h tl ^ o pSFL308^ A ^ ^ {cl 

^mmi2 ^*RT-PCR{c J: ^^Ajtfe^^(D^3^^^ 
RNeasy Plant Mini Kit (QIAGEN) ^ ^ V^ T tc ^ *5 J: T>' K ^ 1^ 
i$-^7^f0t(DOi^^:^^ h total RNA ^tttbL, # e> total RNA 1 
ju g J; Super Script^" First-Strand Synthesis System for RT-P 
CR(Invitrogen)^fflV^TcDNA^'^^ b » # PjtbfccDNAc^ ^ "hi n\ 
^^y^\^— h <b ABI PRISM 7000 Sequence Detection System 
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(Applied Biosystems)(c: T h U =^ T DFR t FSRiS ^ U^^^lA^^ 

?>yyh'>=^r' Primer Express' iCX . # it ^ ^ ^ # M 6^ if iH 

^ t^Wi^t^^-^^y l^fcTaa Man 7" o — ^ ^ f+ L S #t ^ 

fc„ h Ixr:^ TDFRf^ {i. SH^|J#^ : 54i: 55<^):;^- y =f T'^-r -v — J: 
t/SB^J#-^ : 56<^Taq Many^ p — h 1/ T F3H{c: , SE^J#-§- 

: 57 t58<D:^ ]) 7" ^ ^ ^ — *3 J: IB # # : 59(DTaq Man^ n — 
•f^^ AS{^(*iH^J#-§- : 60i:61(D;d-y — *5J:0^SH^J#■§- 

: 620 Taq ManT* o — ^ . 4' CGT(c«gB^J#-§- : 63i:640^ y 
•T^^-Y-^ — *3ci:t)^@S^lJ#-§- : 65(OTaq ManT" o — ^^^^V^T^^^ 
» ^ o o 
h lx:=: TDFR 
SWB DFR-1158F 

5'-AAT GGG ATG CTT CCG ACT TCT-3' (SB^iJ## : 54) 
SWB DFR-1223R 

5'-CAG TGG TTT CTG CCA TTG CTT-3' (@E?iJ#^ : 55) 
SWB DFR-1180T 

5'-AGG AAA AAA CAG GCT GAA AA-3' (SB^iJ#-i- : 56) 
h U^TF3H 
Torenia F3H-1035F 

5 '-CAT CGA GCG GTG GTG AAT T-3' (SB^J#-^ : 57) 
Torenia F3H-1101R 

5' -CTG GCG ATG GGT TTT GAA A-3' (SB^U*-^ : 58) 
Torenia F3H-1055T 

5 '-AAA CAC GAA TAG AAT GTC G-3' ( IB ^ij # : 59) 

AS 

36 



wo 2005/059141 



PCT/JP2004/019461 



AmAS-1545F 

5'-GAA GAT GAC CTT GCG GTG ATT T-3' (SB^iJ^-^- : 60) 
AmAS-1638R 

5'-TTG TCC TCT TCC COT TTA TAG GTT T-3' (iB^J#-^ : 61) 
AmAS-1582T 

5'-AGT TCG GCG GGA GTT TCG TGA GTG TG-3' (gB^iJ## : 62) 
r CGT 

AmGTcgl2-908F 

5'-GGT TGG CCC GCA TTT CA-3' (ga^J#^ : 63) 
AmGTcgl2-966R 

5 '-TAG AAA ACC GTG CGG GAG AA-3' (@S^iJ#-i- : 64) 
AmGTcgl2-929T 

5'-AGA TGG ACT TAA ATG CG-3' (gB^y#-^ : 65) 
t.fc\^^\^=i>h^—/i^tVX. V \^ =-T (D ^) ^ )V r jv ^ \i K 
y :/ M t Y XI ff^ — if (GAPDH) ^ ^ „ :^ y =f 7" 7 -r ^ — (31 S 
WB GAPDH-794F (5' -GCA TTG AGC AAG ACG TTT GTG-3') (iH^iJ#-^ 
: 66) i:SWB GAPDH-859R (5'-ACG GGA ACT GTA ACC CCA TTC-3') 
(ia^J#-i- : 67) Taq Man^ n — y {;i SWB GAPDH-816T (5 '-AG 

C TTG TGT CGT GGT ACG-3') (gE?lJ#-^ : 68) ^fflV^^^:o 

W,^A^\^. 7C*5^* (i?f^M^i^#:#^^<^cDNA , Ix Taq Man Un 
iversal Master Mix (Applied Biosys t ems ) , D ^ "7° 7 — #1 
OOnM, Taq ManT'cr— lOOnM;^)^ jfc S ^#:^50m 1 {Cg^UbfCo 
50''CT'2^. 95°C. lO^S/^;; $ -frfc^. 95°C. 15#. 6 

cc. i5)-(DS^£?^40-y--r ^ /^^TV^pcR-eoii*sS^^c7)^^i§m^ y 

T/U^-r i^T^m bfCo ^<^5S^. pSFL201#A5^^TM* #A bfcA 
S, 4' CGT;5S ^ {cli^^^ LT V^ 6 r i: bfCo pSFL307^A^ 

^-e }i2»A U fcAS, 4' CGT/5S ^ t (^ISm 1^ ^ '14 DFRdiRNAtSS ^ 

37 



wo 2005/059141 



PCT/JP2004/019461 



iH^^(DF3nmmkt'^7cWi^it-<Xm5%n&i^ t. Xl^U ^ tlX 

^ ^ 1 7(>^mm^tifc. 

3 yi7:fE#F^{c:$5VNTPHC4' SB 5^ IS B $ tl. T *5 
19 (Sato, T. , et al. Plant Sci. 160, 229-236 (2001)) . kSi^ 
r ti bPHC*D J: t/PHC4' {iga^#:^SKi: l.xyy^'rr^zy^X 

^ ^i^Q^wmw^^]fXx ^ ^ ^ tf)>^^fhx\^^ o r 
cGi7!)^¥HC(D4' iiL<Dmm^tRft^^mmx ^ ^ o ^ m ^5&M;i-t- 

fCUfc;$5oT. bfc,mi^X.4' CGT^ffi V^ T ^J£^!l3-2 

il^^(^:^^T?#|g{;i@^U;rcPHC^««^ lt. ^ms^L^^ffo 

fCo HPLC^tff^f^«^T<7)ii T $j 5 o 

^ A «YMC-0DS-A312(6mm(i) xlSOmm, tJ^^^tt !7 ^ ^ A — ) ^ 

|^40%T'5^ rsllii^ $ f> (CBV^40%/6^ e>B|^62%(Da:M^^<fe)gfi-ei4 

^r^^mm. Bm62%x2^mmi^i^rco mmm.o mi/^T'=ff ofc, 

1ttB{1360 nmiZ^i-f ^m.^m. :S: tKPDA^ ffi :^SPD-M10AP (&i»Mf^ 
Bf) (-J; •5 220-400nm(D®iR>^-<i:7 h yl^ ^ /IiJ ^ f ^ - i j; tr o 
fCo r0^f4^T', THC«'{^^tB#rBT38. 2^{C^ffi $ tL. THC2' >f4gS;» 
#:(*27.7^. THC 4' SB ^ #: 30. Oi^ . PHC«32.4^, PHC4' {iSB 

mi^i-i24.3j^izmm^ti^o psPEues^ mm-r ^:kmmmBim t? 

HCOS^S?^>=f {C^tB $ tLfcPHC IB :*:^{4= (^l J: S ^^If T'24. 3 
j^lzmm ^ ^fc<^X . PHC 4' 'fi@B^#:T^fe 6 ^ UfCo pQE61 
^i^^-(7)^^^?i$-fr/c::*^liM75^blRi1^(-pMbfcattmr^^PH 
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r, PHC 4' fiSBi^^ifi p SPB1725{c: =3 — K ^ tiSGTf:: J; o Cfc 
mmX^h^ tmx.ibtl^o &.±<Dm^-d^h . p SPB1725C DNAd =r - 
K ^ 4X'5GTttPHC(D4' ^(DyKm&iZ i^ /U =i - ^ it-p ^ ^ 

-5 r ^ ^O^aiS^ ttfCo &.±(D1^^^^ h . 4' CGT{iTHC(04' iiL<D 

/Co 

14-1 =1 h ^ ^ h 

^Jfe^!j7{C|5^0 p SFL203>6^ PjPacI-t?2. 4kb(D4' CGT(D^^:^7 -fe 5/ 
h $15^ «9 ffi L-, r tV^pBINPLUScDPacIif^ h Cl # A U fcl^ O ^ 
pSFL209^ L^^Co pSFL209{iffi^^#:|^^;l*3V^T4' CGT^^^fi-eB^^ 

■1^ 5 ^ T' S o 

H ;5i 9 tS «c <Z) p SFL313;^>^ Ascl-e2. 7kb F3H|i ^ Jfl ^iJ ffl "fe 
2/h^^?9thiU, r tb ^pBINPLUS(7)AscIi^-^' h # A b fc ^ pS 
FL210i: UfCo pSFL210{i. h 1/ Tffi#>#: *3 T h U ^ T <?5F3 

Hjt^^^(7)2;$:^RNA^^;^$-ti:5wi:i:iJ: 19. F3H(D ^ ^ ^ ft] $ij i" 5 

r t ^ Mm h h ^ o 

— AS{c:oV^T f*. ^ypffiM (P 2003-293121) K 
fe-5pSPB120' (7)BamHI i: Xholf-'Y h . H 7 fS pSPB251 

^BamHI Xho I ^ t9 ffl U AS cDNAif jt ^ # A f S i t J: o T 
. W2^#:|^TAS^^3^-r S^iJ' ^ - P SPB211^#fCo 

14-2 RT-PCR{;i J: ^ j^Aitfe^o^m^lff ^ 

^IS^!]14-lT'jZ6-<fc p SFL209. p SFL210*5 J: p SPB211^mfe^!l 

- 7 ^ !7 -Xt5^^^tt) ) {^jgAbfCo ff$KteJ^<^;^fe.ttMol. Bre 
eding. 6, 239, 2000{c: 12 «^ <Z) ;^ & b o fc „ ilJR^ — ;(7— W 
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^ 31 ^'■^Vl' — #^^(^o{S;i^^?5^ P>RNeasy Plant Mini Kit (QIAGEN 
) V^T total RNA ^ttttjb. ^fjixfc total RNA 1 ngX ^ Supe 

r Script^" First-Strand Synthesis System for RT-PCR( Invitrog 
en)^ m^^Xm^^RJt^^n^^. cDNA^-B-^ bfCo ^hiZEx Taq (T 
aKaRa) ^ >^ T M it # ^ -5 ^ {cl J: RT-PCRR^SC ^ ^Ji b 
fc„ AS(7)mRNA(Diti|iS{:i {1 ^ ^ AinAS-INSITU-FW(5' -aattatttc 
ccaatgttcaaaaat-3' ) (@S^lJ#-^44) i: AmAS-INSITU-RV(5' -tggag 
ctttaggtttgtgaaa-3' ) (iE^J#-^45) ^ ^ 3 y ^ 4' CG1<D 

mRNAOiiiliS ^ ^ ^ — KIR-INSITU-FW(5' -atgggagaagaatacaag 
aaaac-3' ) (iB^lJ##46) KIR- INS ITU-RV (5' -tc t tacgataaaac 
aaactca-3' ) (SB^IJ##47) ?S '|4F3H(D mRNA(7) if ipi }i "7" ^ 

^ — T. F3H-923F(5' -ATC ATC GAG CGG TGG TGA A-3' ) (ia^ij# 
■^48) ^T.F3H-1339R (5' -TGG CCG ACT AGG CAA TAG AAT-3' ) ( 

gB^j#-^49) ^ hi^jiH^mmiA^^ t vrcGkpm(DmR}ik(Dmm 

(;i 7" ^ — T. GAPDH-F87(5' -CCG TTC TGT TTG GTG AAA AGO C- 
3' ) (@a^iJ#-^50) i T. GAPDH-R692(5' -CCT CGG ATT CCT CCT TG 
A TAG C-3' ) (ia^iJ#-§-51) ^ffiVNfCo pSFL209#A^ 

Ufcff^®^m#:44^iKO 5 ^ I^^'I4F3' HO ^ ^ ^ <^ * ^ ^ ^ 
5 VM*^ i UfCo pSPB211#A 

5 r <i: ^ IS If^ ^ O 31 m -e (9 . V^ -f tbc^ m ,fc *5 V> T t> 
-fe ^ 'fb li: e> -h^-^fc, 
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pSFL209^A^i^*3 J: tKpSPB211#Am^{i#A U ft-fS ^ ^ 

^Mnm^i^(Dl^^^g.l% h V :7 (TFA) ^-^t?50%T 

^"7^^— (HPLC) J: «9 AU6>f]AgH)^^*5 J:t>'r h v^T^ v?i^<7> 

o o HPLC^ «-?:ti.^~ttl^Tc7)i:Jot9-efe5o 

^■f AU6>fiSa*l#:<^^ttl Shim-Pack FC-ODS;& ^ A (50 X 4. 6m 

m, ^ftS^^-^m V^, ^l(|^i{C{*A?^ i: UTO. 05%TFA^^tfH20 

. B^S .i: U TO. 05%TFA?r -a- tf T -fe h — h y /i^ ^ffi V^ o B?^10%;6^ 
b23%(Dff j^jt^<^gE3^^(D^mm. B?S23% -e 17^ r^«i it $ 

h {iB?^23%^^ ^80%oii:a?is<^SH2^r^o^m^. b?^8o%t3^ 

x^mm bfco $ b {:iBf^8o%/?)^ ^ io%(Dii:^?g^^sa2^rBi-e^tti b 

l/'Co ?5l3i«0.8ml/4>T-^To fCo ^mfi, 360^U^400nmfC:|3 it 5 ®^ 
*3 J; t>'PDA;^mS§SPD-M10AVP (^»S#Blf) J: 5 250-500nm<^ 
P^iR^ ^ ^ N /K^S'J^{- J: ^9 tro :*:^#TT, THC 4{i' IB!^ 
AU6{iAiB3if#:^n"pfi-etL-etLi5^jtBf rBll4. 17^*5 J: 0^6. 19^tC^ 
m^tuSo ^(^T N i/T^ 7 ^ {*YMC-ODS-A A312(6X1 

50mm. ^xt#%l:l7^ :3iAiy-)^ffiVN^Co # S!i tS {' ^ . 
-/l^. H20^-ttl^'tl.60:70:270{^M^ Lfc t> <^ V^. ll^rBl,^^^ 
bfCo ffltt520nm(C*D{t S Pi^^^. *3 J: tKPDA^ tB ^SPD-MIOAVP ( 
^^Mi'^m) J: S400-600nm(OgiiKx^ h /KD ^ fCl f9 o 

p SFL209#A^^TM*THC 4' SB *l #: ^ ^5^: ^ *5 

036-0. 762mg^^ b T S ;i |f $ tt fc „ %fz.^^if-i^%^-^ 
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o fc o 

^Mmib ]) -j- ]} T f}> ib (D 4' CGT c DNA(D ^ P — ^ 

HM^Jl I^lt b T . V i- V T (Linaria bipartita) (DmRU 

m^\^fc^(D:{^u h^a^ i^tcRNk^ m^^ . c DNA^ ^ y — ^ 

-f^MUyto ^S5l5<Z>RNAd> e>8. 0x10^ pf u/ml ^ ^ "7' ^ y — /i^ # 
tL, — ^> IS O c DNA^^ V^fc t (75 b 1.0x10^ pfu/mKDc 

ij(D:3r>'^a y ^ (D p SPB1725{c: 3 — K ^ 5 4' CGT c DNA^ IT* o — 

riL?><7)9 h:fJ /^=^ >mm^mm^ K-rScDNAi: UT^#$:^L 
5ft ^ (/^l. 5kb) <D8^(D c DNA^ioV^T^t*gB^J ?r^^ bfc i: r 

mir^ ^ n — >'^pSFL409i b „ ^ cDNA(0 SB ^'J «r SB # 
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: 69{:i ^ U . ^ tll^ X ^ =^ — h' ^ tl ^ T ^ / ^ IB ^ IB ^'J # : 70 
{-^i~o pSFL409(;9 c DNAd =i — K $ ^ T ^ / SB ^ ^ 3 y 

^ ^ ^ o fco b;^>^U. ^ ^ b y ^ (D =1 ^mm. 
m^B^cdNkt it^-t ^ t . pSFL409cDNA K^tl/^T^/^SB 

r-e. Gene Racer RACE h ( Invi trogentt ) ^fflV^, 5' RACE 

L . r tT. p CRII-TOPO^ ^ ^ — ^ n — - iX^L/c^c^ ^pSFL417 
i: Uifeo r (D^^ft ^"^tf y ^ y TcDNAtt^Sr 3 y ^7 4' >f4)^fe 
^ ^ ^ i: r 5: / ^ 1/ yi- 65% SB ^ij 1^ — '14 ^ ^ U o 

V i- V TcDNA^#A ^m0^^5^{^J;oT;^y-:^y TcDNAfC 3 
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SEQUENCE LISTING 
<110>Suntory Limited et al. 

<120>Proess for production of yellow flowers by control of flavon 

oid synthesis system 

<130>P952 

<160>70 

<210>1 

<211>1422 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>Nucleic acid in pSPB1725 
<400>1 

atg gga gaa gaa tac aag aaa aca cac aca ata gtc ttt cac act tea 48 
Met Gly Glu Glu Tyr Lys Lys Thr His Thr He Val Phe His Thr Ser 

15 10 15 

gaa gaa cac etc aac tct tea ata gcc ctt gca aag ttc ata acc aaa 96 
Glu Glu His Leu Asn Ser Ser lie Ala Leu Ala Lys Phe He Thr Lys 

20 25 30 

cac cac tct tea ate tec ate act ate ate age act gcc ccc gcc gaa 144 
His His Ser Ser He Ser He Thr He He Ser Thr Ala Pro Ala Glu 

35 40 45 

tct tct gaa gtg gcc aaa att att aat aat ccg tea ata act tac cgc 192 
Ser Ser Glu Val Ala Lys He He Asn Asn Pro Ser He Thr Tyr Arg 

50 55 60 

ggc etc acc gcg gta gcg etc cct gaa aat etc acc agt aac att aat 240 
Gly Leu Thr Ala Val Ala Leu Pro Glu Asn Leu Thr Ser Asn He Asn 
65 70 75 80 

aaa aac ccc gtc gaa ctt ttc ttc gaa ate cct cgt eta caa aac gcc 288 
Lys Asn Pro Val Glu Leu Phe Phe Glu He Pro Arg Leu Gin Asn Ala 

85 90 95 

aac ctt cga gag get tta eta gat att teg cga aaa tec gat ate aaa 336 
Asn Leu Arg Glu Ala Leu Leu Asp He Ser Arg Lys Ser Asp He Lys 
100 105 110 



1/41 



wo 2005/059141 



PCT/JP2004/019461 



gca tta ate ate gat ttc tte tge aat geg gea ttt gaa gta tec aec 384 
Ala Leu He He Asp Phe Phe Cys Asn Ala Ala Phe Glu Val Ser Thr 

115 120 125 

age atg aae ata cce act tae tte gac gtc agt ggc gge get ttt etc 432 
Ser Met Asn He Pro Thr Tyr Phe Asp Val Ser Gly Gly Ala Phe Leu 

130 135 140 

etc tge aeg ttt etc eae cae eeg aea eta eae caa aet gtt cgt gga 480 
Leu Cys Thr Phe Leu His His Pro Thr Leu His Gin Thr Val Arg Gly 
145 150 155 160 

gae att geg gat ttg aac gat tet gtt gag atg cce ggg tte eea ttg 528 
Asp He Ala Asp Leu Asn Asp Ser Val Glu Met Pro Gly Phe Pro Leu 

165 170 175 

att cae tee tet gat tta eea atg agt ttg ttt tat egt aag aet aat 576 
He His Ser Ser Asp Leu Pro Met Ser Leu Phe Tyr Arg Lys Thr Asn 

180 185 190 

gtt tae aaa cae ttt eta gae aet tec tta aae atg ege aaa teg agt 624 
Val Tyr Lys His Phe Leu Asp Thr Ser Leu Asn Met Arg Lys Ser Ser 

195 200 205 

ggg ata etc gtg aac aeg ttt gtt geg etc gag ttt cga get aag gaa 672 
Gly He Leu Val Asn Thr Phe Val Ala Leu Glu Phe Arg Ala Lys Glu 

210 215 220 

get ttg tec aac ggt ttg tae ggt eea act eeg cct ett tat tta ett 720 
Ala Leu Ser Asn Gly Leu Tyr Gly Pro Thr Pro Pro Leu Tyr Leu Leu 
225 230 235 240 

tea eat aea att gee gaa cce cae gae aet aaa gtg ttg gta aac caa 768 
Ser His Thr He Ala Glu Pro His Asp Thr Lys Val Leu Val Asn Gin 

245 250 255 

eae gaa tge eta tea tgg ett gat ttg eag cct agt aaa age gtg att 816 
His Glu Cys Leu Ser Trp Leu Asp Leu Gin Pro Ser Lys Ser Val He 

260 265 270 

tte ett tgt ttc gga aga aga gga geg ttc tea gea caa eag ttg aaa 864 
Phe Leu Cys Phe Gly Arg Arg Gly Ala Phe Ser Ala Gin Gin Leu Lys 

275 280 285 

gaa att geg ata ggg ttg gag aag agt gga tgt cga ttt ett tgg ttg 912 
Glu He Ala He Gly Leu Glu Lys Ser Gly Cys Arg Phe Leu Trp Leu 
290 295 300 
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gcc cgc att tea ccg gag atg gac tta aat gcg ctt ctg ccg gag ggt 960 

Ala Arg lie Ser Pro Glu Met Asp Leu Asn Ala Leu Leu Pro Glu Gly 

305 310 315 320 

ttt eta teg aga act aaa gga gta ggg ttt gtg aca aac aca tgg gtg 1008 

Phe Leu Ser Arg Thr Lys Gly Val Gly Phe Val Thr Asn Thr Trp Val 

325 330 335 

ccg caa aaa gag gtg ttg agt cat gat gca gtg ggg ggg ttt gtg act 1056 
Pro Gin Lys Glu Val Leu Ser His Asp Ala Val Gly Gly Phe Val Thr 

340 345 350 

cat tgc ggg tgg agt teg gtt ctt gaa gcg ctg teg tte ggt gtc ccg 1104 
His Cys Gly Trp Ser Ser Val Leu Glu Ala Leu Ser Phe Gly Val Pro 

355 360 365 

atg att ggt tgg ccg ttg tac gca gag cag agg ate aat agg gtg ttc 1152 
Met He Gly Trp Pro Leu Tyr Ala Glu Gin Arg He Asn Arg Val Phe 

370 375 380 

atg gtg gag gaa ata aag gtg gcg ctg cea ttg gat gag gaa gat gga 1200 
Met Val Glu Glu He Lys Val Ala Leu Pro Leu Asp Glu Glu Asp Gly 
385 390 395 400 

ttt gtg acg gcg atg gag ttg gag aag cgc gtc agg gag ttg atg gag 1248 
Phe Val Thr Ala Met Glu Leu Glu Lys Arg Val Arg Glu Leu Met Glu 

405 410 415 

teg gta aag ggg aaa gaa gtg aag cgc cgt gtg gcg gaa ttg aaa ate 1296 
Ser Val Lys Gly Lys Glu Val Lys Arg Arg Val Ala Glu Leu Lys He 

420 425 430 

tet aca aag gca gee gtg agt aaa ggt gga teg tec ttg get tct ttg 1344 
Ser Thr Lys Ala Ala Val Ser Lys Gly Gly Ser Ser Leu Ala Ser Leu 

435 440 445 

gag aag ttc ate aac teg gtc act cgt taaag tttcttactc aatatatggt 1396 
Glu Lys Phe He Asn Ser Val Thr Arg 

450 455 
acatcggttt aactaccaaa ttttat 1422 

<210>2 
<211>457 
<212>PRT 
<213> 
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<223>A]nino acid sequence of 4,2' ,4' ,6'-tetrahydroxychalcane 4'-0-glycosylt 
ransferase encoded in pSPB1725 

<400>2 

Met Gly Glu Glu Tyr Lys Lys Thr His Thr lie Val Phe His Thr Ser 

15 10 15 

Glu Glu His Leu Asn Ser Ser He Ala Leu Ala Lys Phe He Thr Lys 

20 25 30 

His His Ser Ser He Ser He Thr He He Ser Thr Ala Pro Ala Glu 

35 40 45 

Ser Ser Glu Val Ala Lys He He Asn Asn Pro Ser He Thr Tyr Arg 

50 55 60 

Gly Leu Thr Ala Val Ala Leu Pro Glu Asn Leu Thr Ser Asn He Asn 
65 70 75 80 

Lys Asn Pro Val Glu Leu Phe Phe Glu He Pro Arg Leu Gin Asn Ala 

85 90 95 

Asn Leu Arg Glu Ala Leu Leu Asp He Ser Arg Lys Ser Asp He Lys 

100 105 110 

Ala Leu He He Asp Phe Phe Cys Asn Ala Ala Phe Glu Val Ser Thr 

115 120 125 

Ser Met Asn He Pro Thr Tyr Phe Asp Val Ser Gly Gly Ala Phe Leu 

130 135 140 

Leu Cys Thr Phe Leu His His Pro Thr Leu His Gin Thr Val Arg Gly 
145 150 155 160 

Asp He Ala Asp Leu Asn Asp Ser Val Glu Met Pro Gly Phe Pro Leu 

165 170 175 

He His Ser Ser Asp Leu Pro Met Ser Leu Phe Tyr Arg Lys Thr Asn 

180 185 190 

Val Tyr Lys His Phe Leu Asp Thr Ser Leu Asn Met Arg Lys Ser Ser 

195 200 205 

Gly He Leu Val Asn Thr Phe Val Ala Leu Glu Phe Arg Ala Lys Glu 

210 215 220 

Ala Leu Ser Asn Gly Leu Tyr Gly Pro Thr Pro Pro Leu Tyr Leu Leu 
225 230 235 240 

Ser His Thr He Ala Glu Pro His Asp Thr Lys Val Leu Val Asn Gin 

245 250 255 

His Glu Cys Leu Ser Trp Leu Asp Leu Gin Pro Ser Lys Ser Val He 
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260 265 270 

Phe Leu Cys Phe Gly Arg Arg Gly Ala Phe Ser Ala Gin Gin Leu Lys 

275 280 285 

Glu He Ala He Gly Leu Glu Lys Ser Gly Cys Arg Phe Leu Trp Leu 

290 295 300 

Ala Arg He Ser Pro Glu Met Asp Leu Asn Ala Leu Leu Pro Glu Gly 
305 310 315 320 

Phe Leu Ser Arg Thr Lys Gly Val Gly Phe Val Thr Asn Thr Trp Val 

325 330 335 

Pro Gin Lys Glu Val Leu Ser His Asp Ala Val Gly Gly Phe Val Thr 

340 345 350 

His Cys Gly Trp Ser Ser Val Leu Glu Ala Leu Ser Phe Gly Val Pro 

355 360 365 

Met He Gly Trp Pro Leu Tyr Ala Glu Gin Arg He Asn Arg Val Phe 

370 375 380 

Met Val Glu Glu He Lys Val Ala Leu Pro Leu Asp Glu Glu Asp Gly 
385 390 395 400 

Phe Val Thr Ala Met Glu Leu Glu Lys Arg Val Arg Glu Leu Met Glu 

405 410 415 

Ser Val Lys Gly Lys Glu Val Lys Arg Arg Val Ala Glu Leu Lys He 

420 425 430 

Ser Thr Lys Ala Ala Val Ser Lys Gly Gly Ser Ser Leu Ala Ser Leu 

435 440 445 

Glu Lys Phe He Asn Ser Val Thr Arg 
450 455 

<210>3 

<211>21 

<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer for cloning DNA encoding Morning glories 3GGT 
<400>3 

gaaatggtcg gattggctgg g 21 
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<210>4 

<211>21 

<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer for cloning DNA encoding 
<400>4 

acctccaccc caactttcag g 

<210>5 

<211>24 

<212>DNA 

<213>Artificial Sequence 

<220> 
<221> 
<222> 

<223>Primer for cloning DNA encoding 
<400>5 

gatgcataat ttggctagaa aagc 

<210>6 

<211>21 

<212>DNA 

<213>Artificial Sequence 

<220> 
<221> 
<222> 

<223>Primer for cloning DNA encoding 
<400>6 

ccaatttgcc aaacactttc c 
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Morning glories 3GGT 

21 



Petunia 3GT 

24 



Petunia 3GT 

21 



<210>7 
<211>21 
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<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Priiner for cloning DNA encoding Verbena 5GT 
<400>7 

tgcctcgaat ggttgagcac g 

<210>8 

<211>18 

<212>DNA 

<213>Artif icial Sequence 

<220> 

<221> 

<222> 

<223>Primer for cloning DNA encoding Verbena 5GT 
<400>8 

ctctcactct cacacccg 

<210>9 

<211>21 

<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer for cloning DNA encoding Baicalein GT 
<400>9 

cacgaatgct tagcatggct c 

<210>10 
<211>21 
<212>DNA 

<213>Artif icial Sequence 
<220> 
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<221> 
<222> 

<223>Primer for cloning DNA encoding Baicalein GT 
<400>10 

cttattgccc actgaaaccc c 

<210>11 
<211>21 
<212>DNA 

<213>Artificial Sequence 

<220> 
<221> 
<222> 

<223>Primer for cloning DNA encoding Gentiana 3'GT 
<400>11 

tgtctgaatt ggcttgattc c 

<210>12 
<211>21 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Priiner for cloning DNA encoding Gentiana 3'GT 
<400>12 

aacccacaga aacccctgtt c 

<210>13 

<211>1446 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB264 
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<400>13 

atgggaaaac ttcacattgc cttatttcca gttatggctc atggtcacat gatcccaatg 60 

ttggacatgg ccaagctctt tacctcaaga ggcatacaaa caacaatcat ttcgactctc 120 

gccttcgctg atccgataaa caaagctcgt gattcgggcc tcgatattgg actaagcatc 180 

ctcaaattcc caccagaagg atcaggaata ccagatcaca tggtgagcct tgatctagtt 240 

actgaagatt ggctcccaaa gtttgttgag tcattagtct tattacaaga gccagttgag 300 

aagcttatcg aagaactaaa gctcgactgt ctcgtttccg acatgttctt gccttggaca 360 

gtcgattgtg cggctaagtt cggtattccg aggttggttt tccacggaac gagcaacttt 420 

gcgttgtgtg cttcggagca aatgaagctt cacaagcctt ataagaatgt aacttctgat 480 

actgagacat ttgttatacc ggatttcccg catgagctga agtttgtgag gactcaagtg 540 

gctccgtttc agcttgcgga aacggagaat ggattctcaa agttgatgaa acagatgacg 600 

gagtctgttg gtagaagcta cggtgttgtg gttaacagtt tttatgagct cgagtcgact 660 

tatgtggatt attacagaga ggttttgggt agaaagtctt ggaatatagg gcctctgttg 720 

ttatccaaca atggcaatga ggaaaaagta caaaggggaa aggaatctgc gattggcgaa 780 

cacgaatgct tggcttggtt gaattccaag aagcagaatt cggttgttta cgtttgtttt 840 

ggaagtatgg cgacttttac tccagcgcag ttgcgcgaaa ctgcgattgg actcgaggaa 900 

tcaggccaag agttcatttg ggtagttaaa aaggccaaaa acgaagaaga aggaaaagga 960 

aaagaagaat ggctgccaga aaattttgag gaaagagtga aagatagagg cttgatcata 1020 

agaggatggg cgccgcaatt gttgatactc gatcatcctg cggtaggagc tttcgtgacg 1080 

cattgtggat ggaattcgac gttggaagga atatgcgccg gtgtgcctat ggtgacttgg 1140 

ccagttttcg cagagcagtt tttcaatgag aagtttgtga cagaggtttt ggggaccggt 1200 

gtttcggttg ggaataagaa gtggctaagg gcagcaagtg aaggtgtgtc gagggaggca 1260 

gtgacgaacg cggtgcagcg tgttatggtg ggagaaaatg cgtcggagat gagaaagcga 1320 

gcgaagtatt ataaggaaat ggcgaggcgg gcggttgagg aaggcggttc gtcttataat 1380 

ggtttgaatg agatgataga ggatttgagt gtgtaccgtg ctccagaaaa acaagactta 1440 

aactag 1446 

<210>14 

<211>1488 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB662 
<400>14 



9/41 



wo 2005/059141 



PCT/JP2004/019461 



atggcctttc aaattcaacc agagcttcta aacttcgttt tcataccatt catggcccct 60 

ggccactcaa tccctatgat agacttagcc aaattattcg cggaacgcgg cgtcaacgta 120 

acgatcatcg taacacctct taacgccgca cgattcaatt ccgttattaa tcgagccgtt 180 

gaatcaggac agtccattcg tcttctccaa gtaaaattcc ctggtgaaga agccgggttg 240 

ccacctggat gcgaaagcgc cgagacttta ccatcttatg aattgattcc aaattttttt 300 

accgccgtaa aaatgttaca acaaccaatc gaggaagaat tgagaaattt gatcccttta 360 

ccaagctgcg tcatttgtga taaacacata ccctggactg ctcaaacgtg caagaatctc 420 

cgaattecga ggataatttt cgatggaatg agctgttttg ctcctttagt aacacacgtt 480 

ctctacgtgt ctaaggttca tgaaaccgtt cctccaaacg agccgttcgt tgttcctgat 540 

ttccccgatg agatagagtt aacgaggttt caattgccag ggttgttgaa tccaagtcca 600 

aggataaatt tttacgattt tcgcgaacaa gtgaagaaaa ctgaggagga ggcttatggg 660 

gtggtggtga acagttttga ggagctggaa aaagattatt tcgagatgtt tcggaaattg 720 

aaagggggta aagtttggtg tgttgggcct ttgtcgcttt atggtaacga cgatttggac 780 

agggctggaa gagggaataa ggcgtcgatt gatacggatc ggtgtatgaa atggcttgat 840 

gatatgaaac cagaatctgt aatttatgcc tgtttgggaa gcctgagtcg tttgtcgcgt 900 

tcacagttcg tcgaacttgc tttgggattg gaagcatcaa aacactcgtt tgttctagtt 960 

gttaaaaccg aaggagagaa gtcgttggaa atagagaaat ggattttgga caatggattc 1020 

gaggaaagaa cgaaagatag agggttcttg attcgtggtt ggtcgccaca agtgttgatc 1080 

ttgtcgcatt ttgcagtggg aggattcttg acgcattgtg gttggaattc gacgcttgag 1140 

ggcatttgtg ctggtttgcc aatggtgatg tggccgatgt tcggcgaaca gtttttgaat 1200 

gagaagttag tggtgcagat tttggggacg ggtgtgggag ttggagcgaa aagtacggta 1260 

catttggggg atgaagagat ggatgagatg agagtgacga ggaaggggat taccaaggcg 1320 

gtcgtggcag ttatggatag aggaactgaa gggtgtgaga ggcggagaaa ggcgaaggag 1380 

cttggtgaaa tggctaagag ggcagtccaa gttgggggat cttcatgtaa gaatgtcgac 1440 

cagctaattc aagaagttgc accattgagt gtagcgaggg atgtgtaa 1488 

<210>15 

<211>1446 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1621 
<400>15 

atgggttctc tccctgaaaa tgagctcaac aaaccacatg ctgtgtgcat accctatcca 60 
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gcactagggc atttcagtcc catgctagat tttgctaagc tcctccacca aaaaggcttt 120 

cacataacct tcgtcaacac cgagtacatc cgtctccgcc tcctcaagtc ctgtggccct 180 

gccgccctgg acgggctacc ggactttcgc ttcatgacta tccccgatgg cctccctttg 240 

tcggacgacg tttcgcgtga tgtcgcttcc atttctgtct ctactaacaa aacttgctta 300 

gaaccctttt gtgaggtgct atcggacctc atggataatg gttccaaccc gccggtgagc 360 

tgcattgtgt ccgacggggt aatgagtttc acccttgagg cggcggagag gtttggactg 420 

ccagaggtgc tgttctggac gcccgctgct tgtggcatct tagctttcac gcagtataag 480 

catcttgtgg agagaggata tgtacctctc aaagatacga gccaggtaac aaatggctac 540 

ctggaaacaa tattagattg ggttccaggg atgaaggata ttcgattgag ggaattccca 600 

actttcataa gaacgacgga cccaaacgac gttatgctgg attttctaat aaaacaagtt 660 

gacgccaccc cgaaagccaa tgctgtgatc atcaacacgt tcgacacatt ggaaagtgac 720 

gctctcaacg ccctctctgt catgtttccg cgcatataca cactcgggcc tctccatatg 780 

atgttgaata atcccgaggt cgacgaaccc tctaatgcaa tcaaatttaa tctttggaaa 840 

gaagactcac attgcctaga ttggctcgat gtgaacgagc ccggatcagt tgtatacgtg 900 

aattttggca gctcaacaat tctgactgtt gaacaactaa ctgaattagc atggggcctt 960 

gctaacagca agaaaccgtt cctttggatc atcaggcctg atttagtaac tggtgcatcc 1020 

tccatgcttc cgcctgagtt cctggtcgag actaaagaca gaagcatgtt agtgagttgg 1080 

tgcaaccaag aacaagtgtt gaagcacccc gcgactggag tgttcttgac gcattgtgga 1140 

tggaattcga cgattgaaag catttgcagc ggcgtgccaa tgatttgttg gccttactac 1200 

gctgagcagc aaaccaactg taggtacagt tgtgtggaat gggaaatagg aatggagatc 1260 

attgacaacg atgtgaagag agatgaggtg gaattgctgg tgattaagtt gatggatggt 1320 

atcaagggaa agaaaatgaa aaagaaagct atggagtgga agaggaaagc agaagaggcg 1380 

gtagcttttg ggggctcttc ctacatgaat ttggataaac ttattagcga cgtgcttttt 1440 

ccataa 1446 

<210>16 

<211>1458 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1620 
<400>16 

atggcaggtc caaattgcaa gcctcacgcc atcatgatcg cacttcctta ccaaggccac 60 

ataactcctt ttgtcaatct tgcactaaaa cttgcttcca atggctttac aatcactttt 120 
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gttcaccttg aatttatcca ccaaatgttg tctaaagccc ataacgccac taaaactgaa 180 

gcagatttat tttcggaagc acgagaatcc ggtctcgaca tacgttacac aacgattgac 240 

gatggtttcc ctttggaatt cgacagggct ctccactccg aggagtattg gcactccatg 300 

ttgcgagatt tcccgttaca cgtcgatgag tttgttcgaa aagtcgtgga gtcagagcca 360 

tttttagagc actttttggt tacggatact atgtatacat ggcctgcaac cattgcaaag 420 

aaacataatc ttgtgaatat ttcgttttgg actgaaccag ccctggtgtt ttctttgtct 480 

taccatataa accttctgaa gcaaaatggt cattttccat gtaaagaaaa tattgatgag 540 

gaaataaatt acgtaccagg agttgattca ataagtacaa gggatttaat gtcttatttt 600 

aaagaaccag gatcagaaac attagagaaa aatgttgtgc tcaaggcatt tgaaggagtg 660 

aagaaagctg atttcatctt gcataacaca ttgcaagaac tagaatctga gacactctca 720 

gctcttacca aaatgcagcc aaattacgcc gttggaccta ttaatttctc caaacatact 780 

cctaaaactg tcaccaagag tctacggtct gaattcgact gcaccaactg gctcgactct 840 

aagcctccca actctatttt atacgtctcg tttggtagtt ttattcagac aagcaaagag 900 

gtaattgaag aaatcgctta cggtcttctc cttagtgaag ttaactttat atgggtggtt 960 

agaacagata gtgtgagttt agaggataac gaggttttgc cggttggatt tagggatgag 1020 

gttaaagata gggggttgat agttccgtgg tgtgatcaaa ttacggtttt gtctaatcgc 1080 

gcggttggag gattcttgac gcattgtgga tggaactcgg tattagagag tatgtggtgt 1140 

ggcgttccta tgatttgtta tccgttaaca tatgatcaac ctactaatag gaaactattg 1200 

gttgatgatt ggaagattgg cattaatctt tgcgacggag cgttgattaa tagaaaagaa 1260 

attgcagaga agattaaggc cttgatgagt gaaagtactt cagaggggtt gagggaagaa 1320 

tctgagaaag ttaagggctt gttgaagaat gcactggaag ttggtggttc a.tcagagaag 1380 

aatttcaata aatttattga ggatttgaag gcaaaaattc aaataatgaa agagcaaatg 1440 

cctgctaata ccagttga 1458 

<210>17 

<211>1443 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1622 
<400>17 

atgggttcca cagccgaaaa taaacagaaa acccacattg tgtgcatacc ctacccagcc 60 

caggggcaca tcagccccat gctaaagtta gccaaactgc tacaccaaaa cggcttttac 120 

atcacttttg tcaacacgga gtacaaccac cgccgcctca tcaagtcccg cggccccacc 180 
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gccctcgacg gattgcccga tttccggttc gttacgatcc ccgacgggct tcctttctct 240 

gaagccgacg ccacacagga tatcccttct ctttgtgttt caaccaccaa cacttgcttg 300 

gagccctttt gcgagctgct gtcgaacctc aataactccg gcccggacgt gcccccggtg 360 

agctgcatcg tatccgatgg tgtcatgagc ttcacgttga aggcggcgga gagatttggg 420 

ctgccggagg tgctgttctg gacgacgagt gcgtgtgggt tcttggcgta tacgcagtat 480 

aagcatctcg tggagaaagg ctatgtaccc ctcaaagata tgagccaagt aacggatgga 540 

tatttgaaaa caagcatgga ctggattcca ggaacgaagg acatccaact aagggacttc 600 

ccctctttca tcaggacaac agatccagaa gacatcatgc ttaatttttt aatacaagaa 660 

actgatgttg ttccgagagc caaagctgta ataatcaaca ccttcgacat gttagaacac 720 

gacgtcctgg aagcgctctc caccatgttt tcacgcgttt acagcatcgg ccctcttcag 780 

ctgatgatga attatgttca caacgagtcc cttaaatcca tcagttccag tctatggaaa 840 

gaagaaacac attgcgtcga ttggctcgat tcaaaggagc ccgaatccgt tgtgtacgta 900 

aattttggca gcataactgt cgtgactgca gaacaactga ctgagtttgc gtgggggctc 960 

gctaatagta agaagacttt cctatgggtt attaggcctg atatagttgc tggagactcg 1020 

gctatgctgc cccctgaatt cgtgacgggg acaaaagata gaagcatgtt aatcagctgg 1080 

tgtaaccaag aacaggtgtt gaatcaccca tcaattggag ggtttttgac gcacagtggt 1140 

tggaattcga cgattgaaag tatagtcgag ggagttcctg tgatttgctg gcctttcttt 1200 

gctgagcagc aaacaaattg taggttcagt tgcgtggaat gggaaatagg aatggagatt 1260 

gataataatg tgaagagaga tgaggttgaa gttttggtga gggaattgat ggatggagag 1320 

agggggaaga aaatgaagga gaaagctatg gagtggaaag ggaaagcatt agaggcaact 1380 

gcacttgggg gctcttccta cttgaacttg gaaaaactaa ttaaggaggt gcttttgcat 1440 

taa 1443 

<210>18 

<211>1407 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1610 
<400>18 

atggcatctt ctccccataa ccagccaacc acgccccgcc acgtggtggc cctaccctac 60 

cccggccgcg gccacataaa ccccatgctc aacatctgca aagccgtagc ggagaagagc 120 

agccacatca acataacaat catcctaacc gaggaatggc tcggcttaat cggctcagcc 180 

gacaagccgc cgaacataag ctacgccgcg ataccgaaca ttctgccgtc ggagcacgtt 240 
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cgcggcgagg 


atccacatgg 


tttttgggcg 


gctgtttggc 


agaagatgga 


ggagccggtt 


300 


gatcggctgc 


tggacgagct 


tcggcttaat 


aataacaagc 


cggagtttgt 


gatagccgat 


360 


gctttcttgc 


attgggcggc 


tgacgtggcg 


ggcaggagga 


atattccctt 


ggcatctgtt 


420 


tggccaatgt 


cggcgtccac 


gttcacggtg 


ctttaccact 


ttgaccttct 


cgttgaccac 


480 


ggacactttc 


cgatcgacat 


accagtgaat 


ggagatgcta 


ttgtggatta 


catcccggga 


540 


ctccctccag 


ttcgcgtcgc 


agattttcca 


aaagacataa 


gaaaacaaga 


agacgcatcc 


600 


ttcgtcctta 


aactcattcc 


caactcacca 


aaattcatca 


tcttcacttc 


aatttacgac 


660 


ctcgaatcca 


agatcatcga 


cgctctaaag 


caaaaatctt 


ccttctcaat 


ctacaacatt 


720 


ggtcctcatg 


cttcctattc 


caaactcaaa 


cacatcctca 


actcggataa 


aatcacgaaa 


780 


cctgatcaag 


ataaccccga 


ctacttaaaa 


tggttagatc 


tccaacctcc 


caactccgtc 


840 


ttgtacattt 


cactcggcag 


t ttcctatcc 


atttccgcag 


cccaaatgga 


tgaactcgca 


900 


accggaatac 


gaaactctgg 


tgtccgcttt 


ttgtgggtgg 


cacgtggcga 


aacaaaccgg 


960 


ttgaaagaga 


tttgttgtga 


tcatgaaaag 


gggctgatca 


tagaatggtg 


cgatcaaatg 


1020 


caggttcttt 


ctcattct.tc 


ggttggtgga 


ttcttgtcgc 


attgtggttg 


gaattcgact 


1080 


aaagaggcgt 


tgatggccgg 


ggtgccgttt 


ttgactattc 


caattatgtt 


tgatcaagtg 


1140 


tctaacgcga 


aggcggtcgt 


ggaagattgg 


agggtggggt 


ggagggtggt 


gaatgagttt 


1200 


aatgaagaag 


agt tggtggg 


aggagatgag 


attgcgaata 


ttgtgaggag 


gt ttatggat 


1260 


atggaaaatg 


gtgagaggaa 


agagttgacg 


aaaaatgtga 


aagaggtgca 


gaagatttgt 


1320 


gcgagagagt 


tcgaagatgg 


agatggacag 


tcgtttgagt 


ttaatgttga 


aagtttggtt 


1380 


caattgattc 


tgcaattggg 


tccgtaa 








1407 


<210>19 














<211>1428 














<212>DNA 














<213> 














<220> 














<221> 














<222> 














<223>pSPB1609 












<400>19 














atgaacaaca 


caacccaaca 


acaaacagta 


gcattagcac 


tagcacctca 


ctgtttaatc 


60 


gtcccattcc 


cattccaagg 


ccacattaac 


ccct tactcc 


aat tcgccaa 


acgcctcata 


120 


actcaccaca 


acaaaaacct 


ccaaatcaca 


ttcgcactca 


ccaaattcat 


cctcaccaac 


180 


ctctcctccg 


gtgccggaga 


atcatccttc 


tctctccggt 


caatctccga 


cggcttcgac 


240 


gccggcggcc 


gcgctcaggc 


caactccggc 


gccgaatacc 


tctccaaatt 


ccgcgagatc 


300 


ggatctcaaa 


ccctaaccga 


acttatccaa 


gacctatccg 


aatcgggtcg 


acccgttgac 


360 
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tgcgtggtct 


acgacccgtt 


cgtaccttgg 


gccttagatg 


ttgccaaggg 


taaattcgga 


420 


atttcaacgg 


cggcgttttt 


tacgcagtcg 


tgtgcggtgg 


ataatatata 


cagtcgggtt 


480 


tataacggcg 


atttggagct 


gccgttgccg 


gagaatgagg 


tggttagggt 


tccgggtttg 


540 


ccggagatgg 


agccgtttga 


gatgccgagc 


tttgtgtatt 


taaacgggtc 


gtacccgtcg 


600 


agttttgaga 


tggttgtggg 


tcagtttagg 


aatgttgatg 


aggcggattg 


ggtttttgtc 


660 


aacacttttt 


atgagttgga 


gaaagaggtc 


attgactgga 


tgtcaaaatc 


ttggcgagtg 


720 


aaagcaattg 


gacctaccat 


accatcaatg 


ttcatggaca 


agagattgca 


agaggacaaa 


780 


tcatacggtc 


ttagcatgtt 


caagcataca 


acaaatgact 


gcataaattg 


gctcaacgga 


840 


aaacaatcaa 


aatccgtcat 


ttatgtcgca 


tttggaagtc 


ttgcagaatt 


atcccacgac 


900 


caaactcaag 


aactggcaca 


cgccttaaca 


acctacgaca 


aacacttctt 


atgggttgta 


960 


cgatcatcgg 


aagaagctaa 


gcttccccaa 


aattttgcta 


acgaaacatc 


taagaaaggg 


1020 


ttgatagtgt 


cgtggtgccc 


tcaattagag 


gtcttgtcgc 


acgaggccat 


cggttgtttc 


1080 


gtgactcatt 


gtggttggaa 


ttcaacgctc 


gagggattga 


gtttgggggt 


gcctatggtg 


1140 


gcgatgccac 


agtggacgga 


tcagagtacg 


aacgctaagt 


ttatcgtgga 


tgtttggggt 


1200 


ertfiffiretet t c 


fifffffc taasfff t 


ff era c era ere ere 


eeat taecea 


gecaagatea 


gataet tcet 


1260 


tgcttaggga 


gcgtcatgga 


aggggagaac 


ggagaaaaga 


taagaaagaa 


tgcgaatgaa 


1320 


tggaaggaac 


gggcgtgcaa 


tgcagttgat 


gaagggggga 


gttcagacaa 


aaatattgaa 


1380 


gaatttgtta 


ctacgttgat 


aagttcccat 


gacttgcgtc 


aagagtaa 




1428 


<210>20 














<211>1425 














<212>DNA 














<213> 














<220> 














<221> 














<222> 














<223>pSPB1617 












<400>20 














atgtctagtg 


agagccaaat 


aaacttagtg 


ttcatccctc 


tccctgtaaa 


gggacacatt 


60 


gtctcaacgc 


tagagacggc 


aaagctactc 


gtcgatcgaa 


acaaacgcct 


caccatcaca 


120 


atcctcctca 


tgaagctgcc 


agtcgacgcc 


aaggtagatg 


attccttcac 


aaaaaatccc 


180 


tcctgctctc 


aaataacttt 


tgtacatctc 


cctcgaatcg 


agcacagttc 


catggaacca 


240 


ccgggaactc 


ccgaatcctt 


tgtacacagg 


ttcgtcgaga 


gccaaaaatg 


tctcgtaaga 


300 


gatgcggtgg 


ttaaagcaac 


ggagggctca 


aaatcaaaca 


ggctagccgg 


atttgtaatc 


360 


gacatgttct 


gcaccccgat 


gattgatgtg 


gccaatgaat 


ttggcgtccc 


gacatacgtg 


420 


gctttcacgt 


ccggggccgc 


aactctcggg 


ctattgttcc 


atttgcagag 


tcttagagat 


480 



15/41 



wo 2005/059141 



PCT/JP2004/019461 



gaat ttaatc 


aggacgtgaa 


ggagtacgag 


aactcggaag 


ttgagatatc 


gatcccggct 


540 


tatgttaacc 


cgttcccttc 


caaatccttg 


ccgtctcctg 


tcttcaacga 


ggacggtgtt 


600 


tttcttagtc 


ttgcaaaggg 


gttcagagag 


gctaaaggta 


tattgatcaa 


caccttttta 


660 


gaatttgaat 


cccatgccat 


taaatcgctc 


tccaacgatg 


cgagaatccc 


gcctgtttac 


720 


cccatcgggc 


cagtaattca 


cgccacggaa 


gataatgcaa 


acaaaggaaa 


gcaggacgaa 


780 


atcatcgcgt 


ggcttgacga 


gcaacctgat 


tcatccgtcg 


tgtttctttg 


cttcggaagc 


840 


gctggatgct 


ttgaagaaaa 


tcaagtgaag 


gagattgcag 


tggcgctcga 


caaaagtgga 


900 


taccggtttt 


tatggtcatt 


gagaaagccg 


cctcccaaag 


aaaaagcgga 


gtttccaggg 


960 


gagtacaaag 


attttaatga 


agttttacca 


gaagggttct 


tacaacgtac 


gtccgggaga 


1020 


ggtaaggtaa 


taggatgggc 


tccgcagatg 


gccgtgttgt 


ctcacaatgc 


ggtgggagga 


1080 


ttcgtgtcgc 


attgcggctg 


gaactcgacg 


ttggagagtg 


tttggtgcgg 


agtgccaatg 


1140 


gccgtgtggc 


cattggcggc 


cgagcaacat 


gcgaacgcgt 


tccagttggt 


gaaggagttg 


1200 


ggaattgcgg 


tggagattaa 


gatggattat 


aggaagaaca 


gtggtgtgat 


tgtggaggca 


1260 


aaaatgattg 


agaaaggaat 


cagggagttg 


atggacccgg 


aaaatgagat 


aaggggtaat 


1320 


gtgaaagtga 


tgaaaaagga 


gagtaggaNa 


gctgtcgtgg 


atggtgggac 


ttcttttgat 


1380 


tacttggatc 


gttttgttga 


aactgtcgtg 


aataatgttt 


tgtga 




1425 



<210>21 

<211>1446 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1615 
<400>21 



atgggttccg 


tagccggaaa 


cagttacaaa 


cggcctcatg 


ctgtgtgcat 


acccttcccg 


60 


gcgcaggggc 


acatcaaccc 


catgctgaag 


ttggccaaac 


tcctccacca 


aaagggcttc 


120 


cacatcacat 


tcgtcaacac 


agagtacaac 


caccgccgct 


tgctcaagtc 


cctcggcccc 


180 


gacgctctcg 


atggcttgcc 


ggatttccga 


ttcgcaacca 


tccccgacgg 


tcttcctccg 


240 


tctgacgcgg 


acgtcactca 


ggatgttcct 


tctctttgta 


tgtccaccac 


taacacttgc 


300 


ttggagccct 


ttaccgagtt 


gctgttgaaa 


ctcaataact 


ccggcccgga 


cgtgccaccg 


360 


gtgacctgca 


tcgtctcgga 


tggtgtcatg 


agcttcacat 


tgaaggcggc 


ggagaggttt 


420 


gcgctgccgg 


aagtgctgtt 


ctggacgacg 


agtgcgtgtg 


gtttcttggc 


gtacacgcag 


480 


tataagcgtc 


tcttggagaa 


aggctatgtc 


cctctcaaag 


atatgagcca 


gttaacaaat 


540 


agctatctgg 


aaacaaccct 


cgactgggtt 


ccaggaatga 


aggatatccg 


attaagggac 


600 
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ttcccatcat tcatcaggac aacggatcca aaagacatca tgtacaattt cgtattacaa 660 

gaaaccgacg ctgtctccag agccaaagct ctgatcatca acacctttca tacattggaa 720 

cacgacgttg taaatgccct ctccaccatg tttccacgtg tttacaccat cggctctctt 780 

cagctgatgt tggaccaagt tcatgacaag agccttaacg ccatcaactc caatctctgg 840 

aaagaagaat cgcaatgcat cgattggctc aattcaaaag agcccgaatc cgttgtgtat 900 

gtgaatttcg gtagtgtcac tgttgtgact gctcaacaac tgacggaatt tgcgtggggg 960 

cttgcgaaca gcaacaagac ttttttatgg gttattaggc ctgatatagt tgttggagac 1020 

tcggcaatgc tgccccctga attcttgacg gacacggaag acagaagcat gctaataagc 1080 

tggtgtaacc aagaacaggt gttgaggcac ccttccatcc gaggattttt gacgcacagt 1140 

ggttggaact cgacgcttga aagtattgtc agcggagtgc ctatgatatg ttggcctttc 1200 

tttgctgagc aacagacaaa ttgtaggttc agttgcgtgg aatgggaaat aggaatggag 1260 

attgacaata atgtgaagag agatgaggtt gaggtgctgg tgagagagtt gatggatggt 1320 

gaaaagggga agaaaatgaa gaagaaagct atggagtgga agatgaaagc agaagcagca 1380 

gctgcccctg ggggaccttc gtctttaaat ttggaaaaac ttattgagga ggtgcttttg 1440 

caataa 1446 

<210>22 

<211>1308 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB660 
<400>22 

atgaaggctc atgcagtgat gcttccttgc cccgtacaag ggcacttaaa tcctatgctg 60 

aaactggcca aaatattgca ttcaagaggc ttcttcatca cattcgtgaa cacggaattc 120 

aatcacaatc gtctagtgcg tgcgagaggc cccgaatctg ttaaaggtcg cgatgatttt 180 

cagttcaaaa ccatacctga tggactaccg ccttttgata aggacgcaac gcaagacata 240 

cctcaactgt gtgattctct tcaaaagaat ggtcttcctc cattgttgga cctcattaaa 300 

agtattaatg attcaccgga ctgtccaaat gttacctgta tagtgattga tttggccatg 360 

agtttcgctc ttgatgcggc cgaggtgttc aaaattccca cggtgtactt ttcgccaact 420 

agtgcttgtg gattcatggg gttttgcaat tatgaagagc ttgtgaatcg aggattgttt 480 

ccacttaaag atgaaagtca aataactaat ggctatcttg ataccaaact agactgggtg 540 

ccagggatga agaacattag gctcagagat tttcctagtt tcatccgaac gactgatcca 600 

gatgatatca tggtgaactt catgattttt aacatgaaga atgcgcctcg tgcaaaggct 660 
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gtggtagtca 


acacattcga 


tgaattggag 


aaagatgtat 


tggaggccct 


aagtaaaaaa 


720 


tttgatcatg 


ttttttccat 


aggcccactc 


caattgatgg 


agaaggcttt 


ccaaaagcct 


780 


gaggtaaaat 


ctataggatc 


aagcttgtgg 


aaagaagaca 


acacgtgcat 


cgcctggctc 


840 


aacggcaggg 


agccaaattc 


tgtgttgtac 


gtgaactttg 


gaagcatcac 


agtgttgtca 


900 


cctcaacaac 


tattggagtt 


cgcatggggc 


ctagccaata 


gcaaccatta 


ctttttgtgg 


960 


atcataaggc 


cagatttggt 


aagtggagaa 


tctgcgattt 


tatccgaaga 


gtactcaaag 


1020 


gaagttgaag 


ggcgggcgat 


gatggtgcgt 


tggtgctctc 


aagagcaagt 


attggcccat 


1080 


ccttcggtag 


gtggattctt 


gacacattct 


ggctggaact 


cgactatcga 


aggaatgtca 


1140 


gaaggtgttc 


ctatgatttg 


ttggcctttt 


tttgctgacc 


aacagaccaa 


ttgtcggtat 


1200 


gcatgcacgg 


agtgggagat 


tggaatggag 


attgaaggag 


aggttacgag 


ggataaagtg 


1260 


gcggatttgg 


tgaaaatatt 


gatggaggag 


ggaaggggag 


agcgatga 




1308 



<210>23 

<211>1506 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB658 
<400>23 



atggccattc 


atgaacaaaa 


acctcacttt 


gtcctgttcc 


ctttcatggc 


acaaggccat 


60 


atgattccca 


tggtagatat 


cgccagatta 


ctcgcgaagc 


gcggtgtcac 


aatcaccatt 


120 


ctactcacac 


cccacaatgc 


caacagggtc 


aaaacagtca 


ttgctcgtgc 


aatcgattca 


180 


ggactaaata 


tcaatgtcat 


ccacttcaaa 


tttccatccg 


ttgaggtcgg 


attgcccgaa 


240 


ggttgtgaga 


atttcgatat 


gctccctgac 


atcaatggcg 


cat tgcagt t 


t ttcaaagcc 


300 


actttcatgt 


tacaagaaca 


ggtcgaagag 


ttgcttccaa 


agctcgagcc 


tcttccgagc 


360 


tgcctaattg 


ctgatatgtg 


ctttccatgg 


acaacaaatc 


ttgctttgaa 


gttaaatgtt 


420 


ccaagaattg 


tgtttcacgg 


gacaagttgc 


ttttctctcc 


tatgtatgca 


cgttttagga 


480 


acttctaagg 


atttcgaagg 


tgtgactaac 


gaaacggagt 


acttccttgt 


gcctggatta 


540 


ccagataaaa 


tcgaaataac 


caaaattcag 


cttaggggca 


cccttattca 


aatgaattca 


600 


gactggacga 


agtttcgtga 


tgaggtgcga 


gaggctgagg 


taaaagcatt 


tggaacggtg 


660 


gccaatactt 


ttgaagattt 


ggaaccagag 


tatgtcaaag 


aatacagcag 


agttaaaggc 


720 


aaaaaagtct 


ggtgcatagg 


tcctgtttca 


ttatgcaaca 


aagatggcat 


agacaaggcc 


780 


gaaagaggta 


acatggcttc 


aatcgacgca 


caccattgct 


tgaagtggct 


caattcacac 


840 


gaacaaaagt 


ctgttattta 


cgtctgcctt 


ggaagcatat 


ctcgcctcgc 


tacttcacaa 


900 
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Ctgatagagc ttggattggc tttagaagca tcaaacagac cttttatttg ggtagttaga 960 

gatccatcac aagaacttaa aaaatggttt ttgaatgaga aatttgagga aagggtaaag 1020 

gatagaggcc ttttgatcaa cggttgggcg cctcaagtgc tcatactttc ccatccatct 1080 

gttggagggt ttgtaacgca ctgcggctgg aactcgatgc ttgaaggggt tacttcaggc 1140 

ttgccgatga taacgtggcc tgtatttgct gagcagtttt gtaatgaaaa gtttattgtt 1200 

cacgtgatca agactgggat aagagtgggt gttgaagtgc ctatcatctt tggagatgaa 1260 

gaaaaagtcg gagttttggt gaagaatgat gagataaaga tggttataga taagttgatg 1320 

gatggaggag aagagggaga agagagaaga gagagagctc aaaagcttgg agaaatggca 1380 

aaaaaggcaa tggaggaggg tggttcttct tatcataatt tgacatcggt catgcaagat 1440 

gtcatgatgc aacaagctaa taatggagat caatatgaag atggtgttac agttataaat 1500 

acatga 1506 



<210>24 
<211>30 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer 1617BamHINcoI-FW 

<400>24 

gggggatcca tggctagtga gagccaaata 30 



<210>25 
<211>36 
<212>DNA 

<213>Artif icial Sequence 

<220> 

<221> 

<222> 

<223>Primer 1617XhoIKpnI-RV 

<400>25 

cccctcgagg gtacctcaca aaacattatt cacgac 36 



<210>26 
<211>24 
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<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer 1617-F 
<400>26 

atgggagaag aatacaagaa aaca 24 

<210>27 
<211>26 
<212>DNA 

<213>Artificial Sequence 

<220> 

<221> 

<222> 

<223>Primer 1617-R 
<400>27 

taaaatttgg tagttaaacc gatgta 26 

<210>28 

<211>1386 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1721 
<400>28 

atgctgagcc tcgccaaaat tctgcaccaa aagggattcc atatcacttt cgttaacact 60 
gaatttaacc atgaacgcct cctgagaacg agaggcccga attcccttga cgggttgcct 120 
tcgtttcgat tcgagacaat tcccgacggt cttccgccat cagaccccga tgctacacaa 180 
aacgttgcat tattgtttga gtccagcaca tccaaatget tagctccatt cagggacctt 240 
cttgctaagc taaaccacac cgacgtgccg ccagttactt gcatactatc cgacttaatc 300 
atgagcttca ctcttgaagc tgctcaagag ctcagcatcc ctgatgtcct tttttggacc 360 
gctagcgctt gtggatacct cgcttatgca cactatgcca cgcttattga aaaaggattt 420 
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acacctttca aagatacgag ttgcttgacc aatgggtatt tggataccgt tattgatgat 480 

attcctagtc tggaaggcat acgtctgaga gacattccaa gttttatcag aacaactaat 540 

ccagatgaca ttttgatgaa ctttgtgttg cgagaaacag agagagctag aaaaggttcc 600 

gccgtaatct ttaacacgtt cgagtgcctc gaggttgaag cattaaacgt actttcatcc 660 

atgttgcctc cagtttacac agttggaccc ctgcatttgg ttgaaaagca tgttggtcac 720 

aaaggattgg aggtgcttgg atcaaattta tggaaagaag agccaaaatg tctcgaatgg 780 

cttgactccc aaattcccaa ctcagtggtt tacgttaatt ttggaagcat cgctgtcatg 840 

acaactgacc aactgattga gttttcttgg ggtcttgcta atagcaacat atccttcttg 900 

tggattataa gacctgacct tgtctcaggg gaaaacgctg ttcttccacc cgaatttctc 960 

gaagccacaa aagaaagagg gtgtttagca aattggtgcc ctcaagagaa agttcttagc 1020 

cacccatcca tcagaggatt cttaactcac agcggatgga attcaactct tgagagcatt 1080 

tgcagtggag ttccaatgat cagttggccg ttcttcgccg aacaacagac taactgttgg 1140 

ttttgctgca caaaatgggg cataggcata gagctagaca atgatgtcaa aagggataaa 1200 

gtggaagacc ttgtgcgcga attgatgtct ggggataaag ggaaagagat tatgaaaatg 1260 

gctatggagt ggaagaagct ggccgaagag tctgcccaga gttcatcttt taagaatcta 1320 

gagaaagtga ttcatgaagt gcttttacca ccactacaag tgtgggatcc taaggattcc 1380 

acctaa 1386 

<210>29 

<211>1374 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1724 
<400>29 

atggaggaca ctatcgttct ctacgcttca gcagagcacc ttaactccat gctactactc 60 

ggcaaactca tcaacaaaca ccaccccaca atctccgtcg ccattatcag caccgcccca 120 

aacgccgccg ctagttccgt cgccgacgtg gcggccatat cttatcagca actcaaaccg 180 

gccactctcc cttcggatct aaccaaaaac ccaatcgagc tcttcttcga aatcccacgt 240 

ctacataatc ctaacttgct cgaagcgctg gaagaactgt cactaaaatc aaaagtaagg 300 

gcatttgtga tagatttctt ttgcaatccc gcatttgagg tttcgactag cttgaacata 360 

cccacttact tctatgtcag cagcggcgcg tttgggctat gcgggttctt gcattttccg 420 

acaatcgacg aaactgtcga aaaagacatc ggtgaactga acgatatctt ggagatcccg 480 

ggttgccccc cggttttgtc ctcggatttt ccgaaaggta tgttctttcg caagagtaac 540 
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acttacaagc 


attttttaga 


cacggcgaaa 


aacatgagga 


gagcgaaagg 


gatcgtggtg 


600 


aacgccttcg 


acgcgatgga 


gttccgagct 


aaagaagccc 


tcgtcaacaa 


tctgtgcgta 


660 


cccaattcgc 


caactccccc 


agttttctta 


gtcggcccat 


tggtcggagc 


aagcacaact 


720 


acgaaaacca 


caaacgaaca 


gcacgaatgc 


ttgaaatggc 


tggacgtgca 


gccagacaga 


780 


agcgtgatct 


tcttatgttt 


cggtaggagg 


ggtttgttct 


ccgcagacca 


attgaaggaa 


840 


atcgcaattg 


gtctggagaa 


cagcggccac 


aggttcctgt 


ggtccgtgcg 


ttgcccacca 


900 


agtaagccta 


actcttataa 


cactgatccg 


gacctggacg 


agctcctgcc 


cgaggggttt 


960 


ttgtccagga 


ccgagacccg 


gggtttcgtg 


atcaagtcgt 


gggcgcctca 


gaaggaggtg 


1020 


ctgagccatg 


gcgcggttgg 


agggttcgtg 


acgcactgtg 


ggaggagttc 


gatattggaa 


1080 


gcggtgtcgt 


ttggggtgcc 


gatgatcggg 


tggccgatat 


acgcggagca 


gaggatgaat 


' 1140 


agggtgttca 


tggtggagga 


gatgaaggtg 


gcgttgcagt 


tggatgaggt 


ggaggaaggg 


1200 


ttcgtggcgg 


cggtggaatt 


ggagaagaga 


gtgaaggagt 


tgatggattc 


gaagaatggg 


1260 


agagcggtta 


ggcagagagt 


gaaggagatg 


aaagtggcgg 


ctgaggtggc 


ggttgaaaag 


1320 


ggtggttcgt 


cagttgtggc 


gttgcaacgc 


tttgttgata 


tggtggtttc 


ttaa 


1374 



<210>30 

<211>1362 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1723 
<400>30 



atggaggcag 


acaaagaaaa 


tctcaagatt 


ttaatgttcc 


catggttggc 


tcatggtcat 


60 


atatttccat 


ttcttgagct 


agccaaaaga 


atcttgaagc 


gaaaaaactg 


gcacatatac 


120 


ttgtgtacca 


cagccataaa 


cttcagttct 


atcaacaact 


tcattgaaaa 


atataagttg 


180 


gagaactcaa 


tagaagtagt 


agaactccat 


atagaaccat 


cccctgaact 


tccacctcat 


240 


taccacacta 


caaagaattt 


gccaacaagt 


ctcaattcta 


ccctattaaa 


ggccattcag 


300 


acgtcgaatt 


cgagcttctc 


agacatcatc 


agaacattga 


aacctgaact 


agtgatatat 


360 


gatgtgtttc 


aaccttgggc 


tgccaagatt 


gcttcctcac 


aaggtattcc 


tgctgtttat 


420 


ttttctagct 


ttggaggggc 


accattatca 


cttatgcatc 


atcaccacac 


gtacggaaaa 


480 


cccgaatttc 


ccttccaagc 


aatagttgtt 


gaggacatcg 


aactggaaag 


tttgctctct 


540 


ttgtttgatt 


tcttgtatgc 


caacatattt 


gaagtggatc 


aagattatct 


ttttgggaat 


600 


ttcaagcaat 


cttgtgagct 


tgttttgtta 


aagagtagta 


aagggattga 


gaggaagtac 


660 


atcgattatc 


tttcatcttt 


gtctcagaaa 


aaaatattac 


ctgttggacc 


actagtcaca 


720 
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gttgacaata 


agaccaatga 


ggagaattcc 


gagatcatga 


attggttgag 


caagaaaaaa 


780 


caccattcaa 


ctgtctacat 


ttccttcggt 


agtgaatact 


tcctgtctaa 


agaagagatt 


840 


gaagagatag 


caaaagggct 


tgagctttgt 


gatgttaact 


ttatatggat 


catcagattt 


900 


ccagttggag 


tgaccgttaa 


cttagaagaa 


acactgcctc 


aaggtttcct 


tcaaagggtg 


960 


aacgaacggg 


ggatggttgt 


ttcaggatgg 


gcaccacaga 


gcaacatatt 


agcacatcca 


1020 


agcacaggag 


gctttgtgag 


tcactgtggg 


tggagttcta 


tcacagaaag 


cgtatatttt 


1080 


ggtgttccgg 


tcatagggat 


ggcaatgaaa 


cttgatcagc 


caataaacgc 


cagaatgtta 


1140 


tcagaggctg 


gtagttgtgt 


cgaagtcaaa 


agatatgaaa 


atgaagtgtt 


taggggagaa 


1200 


gagatagcga 


aggcgataaa 


gaaggtgatt 


gttgaggaca 


gtggagaaag 


gctgcggcaa 


1260 


agagctttag 


aattgagcga 


gaagatgaaa 


atggaagagg 


aaaatgagat 


ggatgaagta 


1320 


actgagcagc 


tgtgggagct 


ttgcttgacg 


aaaaaacggt 


aa 




1362 



<210>31 

<211>1437 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB1719 
<400>31 



atggaacctc 


atatagttat 


attcccgttc 


atgtccaaag 


gccacacaat 


ccctctcctc 


60 


cacctctccc 


acctcctcct 


tagtcgcgga 


gtacgcgtaa 


cgatcttcac 


cactgcacaa 


120 


aaccaccctt 


tcatcgctca 


acatgtccca 


aaaacaaata 


atgttaccat 


cattgaccta 


180 


ccgttccctg 


ataacatccc 


tggaatttca 


ccaggaacgg 


agagcacgga 


caaactcccg 


240 


tcgatgtctc 


tcttcgtccc 


gttcgtgaac 


gccgctaaat 


cgatgcaacc 


gttcttcgaa 


300 


gatgagcttg 


agaaaattca 


ttcaggggtt 


agttgtgtta 


tatcggatgg 


ttttcttcat 


360 


tggacgctga 


aatcagcatc 


caagttcgga 


attccacgac 


tgagtttcta 


cggtatgagc 


420 


tactatgcct 


tgacaatttt 


tcgagtcgct 


atctcaaaca 


agttaatatc 


attgcacgag 


480 


tcaccgcacg 


aggcattcac 


cttacctagt 


tttccttgga 


t taaactcac 


tagagatcac 


540 


ttcgacaaac 


cacttgatca 


acgtgaacca 


aatggtccgc 


aatttgactt 


tttcatggaa 


600 


gcaacgacag 


ctactgtgaa 


tagctatggt 


ttcttagtga 


atagcttcta 


tgagcttgaa 


660 


ccaactttcg 


cggattacta 


tgacaacaat 


tacaaaccca 


aggcgtggag 


tgtcgggcct 


720 


ctctgcctcg 


cacaaacgcc 


aaagaatgat 


aatctctcgt 


cgaagcctga 


gtggattcat 


780 


tggcttgacc 


aaaagttgga 


acaagatcgc 


cctgttttgt 


acattgcatt 


cggatcacaa 


840 


gcagaaatta 


cactagaaca 


gttacatgaa 


atctcacgag 


ggttggaaga 


gtcaaatgta 


900 
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cactttttgt 


gggttttaag 


gaacaatgga 


gttgaactaa 


gtgatggatt 


tgaagacagg 


960 


gttaagaata 


gaggaattgt 


agtaaaagaa 


tgggttgatc 


aaagagagat 


tcttgaacat 


1020 


gaaagtgtaa 


aaggctttct 


aagtcattgc 


ggctggaatt 


cggtaatgga 


aggtatatgt 


1080 


gcggaggttc 


tgattcttgc 


gtggccaatg 


atagcggagc 


aacacttgaa 


tgcaaagatg 


1140 


gtgagtgaag 


aaataaagat 


tggtttgaga 


gttgaaacgg 


ttgatggaac 


ggcaaaggga 


1200 


tttgtgactg 


cggcgagttt 


gacgaaggcg 


gtgatggaat 


tgatggaggg 


tgagaagggg 


1260 


aaggaattga 


gggagaatgt 


gaagaaagtg 


gcgggggcag 


cgagggaagc 


ggtggtggaa 


1320 


ggtggttcgt 


cgtggaatgg 


tttgaatgaa 


ctcattgatg 


aggtgtgtag 


gcataaggaa 


1380 


atgagtggta 


gttctaaagt 


tgatgaaaac 


aagagggaaa 


ttaaggatat 


taattaa 


1437 



<210>32 
<211>24 
<212>DNA 

<213>Artificial Sequence 

<220> 

<221> 

<222> 

<223>Primer 1725-NcoI 
<400>32 

cccatgggag aagaatacaa gaaa 24 

<210>33 
<211>26 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer 1725-KpnI 
<400>33 

ggtacctata aaatttggta gttaaa 26 

<210>34 
<211>1080 
<212>DNA 
<213> 
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<220> 
<221> 
<222> 

<223>GAPDH 
<400>34 

caccgattac atgacgtaca tgttcaagta cgacagtgtt catggtcagt ggaaacacca 60 

cgagttgaag gtacaggatg agaagaccct tctgtttggt gaaaagccag taagagtctt 120 

gtcaactggt gtcttcacgg acaaagataa ggctgctgct cacttgaagg gtggtgccaa 180 

gaaggttgtg atctcagcac caagcaaaga tgcaccaatg tttgttgtgg gtgtcaatga 240 

gaaggaatac aaaccagagt tggacattgt ttccaatgct agttgcacta ccaattgcct 300 

tgcccctttg gccaaggtca ttaatgatag atttggaatt gttgagggcc tcatgaccac 360 

cgtccactct attaccgcaa ctcaaaagac tgtcgatggg ccatcgagca aggactggag 420 

aggtggaaga gctgcatcgt tcaacattat ccccagcagc actggtgcag ctaaggctgt 480 

tggtaaagtg ctcccagttc tcaatggaaa gctaacggga atggccttcc gtgttcctac 540 

tgtcgatgtc tccgtagtgg acctcactgt caggctcgag aaagaggcca cttatgatga 600 

gatcaaagct gctatcaagg aggaatccga gggcaacctt aagggcattt tgggctatac 660 

cgaagatgat gtggtgtcaa cagactttgt tggtgatagc cgatcaagca ttttcgatgc 720 

caaggctgga attgcattga gcaagacgtt tgtgaagctt gtgtcgtggt acgacaacga 780 

atggggttac agttcccgtg tgatcgacct gatcgtgcac atggcctcag tttctaaggc 840 

ttgatcgatg atctgcttag gccgtgaagc agcttttgtc ttatcgcatc ttttctgagt 900 

ttgtaataat gggcttttgt gttatttgca gcctaatttt gcagtttgca aatttatggt 960 

ttttggttat gttttgctga aacctatttt attacccttt cgcgttgggt tattgaatgt 1020 

gaactctttt tactgatgtg tttaacgttc tctcttttaa aaaaaaaaaa aaaaaaaaaa 1080 

<210>35 
<211>20 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmGAPDH-F 
<400>35 

tgttgctgtt aacgatccat 20 
<210>36 
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<211>18 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmGAPDH-R 
<400>36 

agctcttcca cctctcca 

<210>37 
<211>24 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmAS-F 
<400>37 

atgttcaaaa atcctaatat ccgc 

<210>38 
<211>25 
<212>DNA 

<213>Artif icial Sequence 

<220> 

<221> 

<222> 

<223>Priiner AmAS-R 
<400>38 

ttagccatca agctcaatct tgaca 

<210>39 
<211>16 
<212>DNA 

<2l3>Artif icial Sequence 
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18 



24 



25 
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<220> 
<221> 
<222> 

<223>M13 reverse primer 
<400>39 

aacagctatg accatg 16 

<210>40 
<211>24 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer ThDFR-NcoI 
<400>40 

gctttaccat ggagtaatga gctt 24 

<210>41 

<211>1367 

<212>DNA 

<213> 

<220> 

<221> 

<222> 

<223>pSPB266(ThF3H) 
<400>41 

gtatgtatgt atgtatgcta tatacgagtc gataaagttg atcgttttca ttttcgacaa 60 
atacaaacct cgtgagagaa tcttctcgat catatggcac gagcaggacc actaacccta 120 
acttcgctag cgctcgagaa atcgctgcat gaaaagttta taagggacga agacgagagg 180 
cctaacttag catacgatca atttagcagt cagattccat tgatctctct ctctgggatc 240 
gacgatgaat gtaataagag gaaagagctg tgcaagagaa tagcgcaggc atgcgaagat 300 
tggggtattt ttcaagtgat cgatcatggg atcgatttga aactcgtcaa cgatatgact 360 
cgtttggctc gtgagttctt cgatttgccc gacgaagaga agctgaggtt cgatatgtct 420 
ggtgggagaa aaggaggttt cattgtttcg agccaccttc agggcgaggt ggtccaagac 480 
tggcgcgaga tcgtgaccta cttcacatac cctatcaaag gccgtgacta ttccctgtgg 540 
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cccgacaagc 


ccgaggcatg 


gcgggccgtg 


acagagacct 


acagctcgca 


gctaatgtgc 


600 


ctgggctgca 


aattgctagg 


aatcctatcc 


gaggcaatgg 


gcctcgaaag 


agaagcgctg 


660 


accaaggcct 


gtctgaacat 


ggaccaaaaa 


gttgtggtca 


acttttaccc 


aaaatgccct 


720 


cagcccaatt 


tgacattggg 


cctgaagagg 


cactcggacc 


caggtttgat 


cactctgctg 


780 


tttcaggata 


acgttggcgg 


gcttcaagcg 


actcgagacg 


gcgggaagtc 


gtggatcacg 


840 


gtccagcccg 


ttgagggtgc 


attcgtggtc 


aatcttggtg 


attttgctca 


ttacttgagc 


900 


aatggaaggt 


tcaagaacgc 


ggatcatcga 


gcggtggtga 


attcaaacac 


gaatagaatg 


960 


tcgatcgcga 


cgtttcaaaa 


cccatcgcca 


gaggctatcg 


tgtaccctct 


caagatcgga 


1020 


gacgacggga 


agcccattat 


agaaaagccc 


atcacttatg 


gagaaatgta 


caagaggaag 


1080 


atggctaaag 


acattgaact 


tgccaagctc 


aagaagctag 


ccaaggaaca 


aaagttgcaa 


1140 


gaagaagttg 


ttaataatgt 


tgaagatcat 


catcttaaca 


atgggaaaac 


taaataggag 


1200 


gttaaggtct 


ttaaggaaac 


tgacgttgtc 


ttgtgattgt 


tatatattct 


ctatgtcgta 


1260 


ttcgtcttaa 


ggttgtcaga 


tgaaaatatc 


gaccatgtta 


ggtatttaat 


ttatatgaat 


1320 


tgtattgcct 


agtcggccat 


attatgatta 


aaaaaaaaaa 


aaaaaaa 




1367 



<210>42 
<211>22 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer ThF3H-SalI-l 
<400>42 

ttctctgtcg acgcccattg cc 22 



<210>43 
<211>22 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer ThF3H-SalI-2 
<400>43 

cgccgtgtcg actcgcttga ag 22 
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<210>44 
<211>24 
<212>DNA 

<213>Artificial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmAS-INSITU-FW 
<400>44 

aattatttcc caatgttcaa aaat 

<210>45 
<211>21 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmAS-INSITU-RV 
<400>45 

tggagcttta ggtttgtgaa a 

<210>46 
<211>23 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer KIR-INSITU-FW 
<400>46 

atgggagaag aatacaagaa aac 

<210>47 
<211>21 



PCT/JP2004/019461 



24 



21 



23 
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<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Priiner KIR-INSITU-RV 
<400>47 

tcttacgata aaacaaactc a 

<210>48 
<211>19 
<212>DNA 

<213>Artificial Sequence 

<220> 

<221> 

<222> 

<223>Primer T. F3H-923F 
<400>48 

atcatcgagc ggtggtgaa 

<210>49 
<211>21 
<212>DNA 

<213>Artificial Sequence 

<220> 
<221> 
<222> 

<223>Primer T. F3H-1339R 
<400>49 

tggccgacta ggcaatacaa t 

<210>50 
<211>22 
<212>DNA 

<213>Artificial Sequence 
<220> 
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21 



19 



21 
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<221> 
<222> 

<223>Primer T. GAPDH-F87 
<400>50 

cccttctgtt tggtgaaaag cc 

<210>51 
<211>22 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer T. GAPDH-R692 
<400>51 

cctcggattc ctccttgata gc 

<210>52 
<211>29 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer 417-NcoI 
<400>52 

cccatatata gccatggaag ataccatcg 

<210>53 
<211>26 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer 409 EcoRI 
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<400>53 

tagtgttgtg gagtcggggg atttcg 

<210>54 
<211>21 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Priiner SWB DFR-1158F 
<400>54 

aatgggatgc ttccgacttc t 

<210>55 
<211>21 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer SWB DFR-1223R 
<400>55 

cagtggtttc tgccattgct t 

<210>56 
<211>20 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Probe SWB DFR-1180T 
<400>56 

aggaaaaaac aggctgaaaa 
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<210>57 
<211>19 
<212>DNA 

<213>Artif icial Sequence 

<220> 

<221> 

<222> 

<223>Primer Torenia F3H-1035F 
<400>57 

catcgagcgg tggtgaatt 

<210>58 
<211>19 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer Torenia F3H-1101R 
<400>58 

ctggcgatgg gttttgaaa 

<210>59 
<211>19 
<212>DNA 

<213>Artificial Sequence 

<220> 
<221> 
<222> 

<223>Probe Torenia F3H-1055T 
<400>59 

aaacacgaat agaatgtcg 

<210>60 
<211>22 
<212>DNA 
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<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmAS-1545F 
<400>60 

gaagatgacc ttgcggtgat tt 

<210>61 
<211>25 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmAS-1638R 
<400>61 

ttgtcctctt cccctttata ggttt 

<210>62 
<211>26 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Probe AmAS-1582T 
<400>62 

agttcgccgg gagtttcgtg agtctg 

<210>63 
<211>17 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
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<222> 

<223>Primer AmGTcgl2-908F 
<400>63 

ggttggcccg catttca 

<210>64 
<211>20 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer AmGTcgl2-966R 
<400>64 

tagaaaaccc tccggcagaa 

<210>65 
<211>17 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Probe AmGTcgl2-929T 
<400>65 

agatggactt aaatgcg 

<210>66 
<211>21 
<212>DNA 

<213>Artificial Sequence 

<220> 
<221> 
<222> 

<223>Primer SWB GAPDH-794F 
<400>66 
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gcattgagca agacgtttgt g 21 

<210>67 
<211>21 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Primer SWB GAPDH-859R 
<400>67 

acgggaactg taaccccatt c 21 



<210>68 
<211>18 
<212>DNA 

<213>Artif icial Sequence 

<220> 
<221> 
<222> 

<223>Probe SWB GAPDH-816T 
<400>68 

agcttgtgtc gtggtacg 18 



<210>69 

<211>2220 

<212>DNA 

<213>Linaria bipartita 

<220> 

<221>CDS 

<222>(127). . . (1488) 

<223>Nucleitide sequence of cDNA encoding 4'CGT of linaria bipartita 
<400>69 

tggacactga catggactga aggagtagaa ataccaaaag ttttcaaact ctttattgca 60 
atatacttgt acaaatctac tgcaactaaa acctattatt aattatatat atacccatat 120 
ata gat atg gaa gat acc ate gta ttt tac act cca age gat cac agt 168 
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Met Glu Asp Thr lie Val Phe Tyr Thr Pro Ser Asp His Ser 
1 5 10 

caa ccc aca ata gcg ttg gca aag ttc ate age aaa eae eae cet tec 216 
Gin Pro Thr He Ala Leu Ala Lys Phe lie Ser Lys His His Pro Ser 
15 20 25 30 

ate tec atg aca ate ate age ace gee gca ttc cet teg tee gca gcg 264 
He Ser Met Thr. He He Ser Thr Ala Ala Phe Pro Ser Ser Ala Ala 

35 40 45 

gtg etg cet aaa aca ata agt tac eae ccc etc ccc gee gtg ccc atg 312 
Val Leu Pro Lys Thr He Ser Tyr His Pro Leu Pro Ala Val Pro Met 

50 55 60 

ccc ecg aac etc tee tec aat ccc gtg gaa ttc etc ttc gaa ate ccc 360 
Pro Pro Asn Leu Ser Ser Asn Pro Val Glu Phe Leu Phe Glu He Pro 

65 70 75 

ega etc eae aac act aaa etc cgc gaa gca etc gaa aga ate tec gag 408 
Arg Leu His Asn Thr Lys Leu Arg Glu Ala Leu Glu Arg He Ser Glu 

80 85 90 

aca tea aag ate aag gcg ttg gtt ate gat ttc ttt tgc aac tec get 456 
Thr Ser Lys He Lys Ala Leu Val He Asp Phe Phe Cys Asn Ser Ala 
95 100 105 110 

ttc gaa gtt tec agg age ttg aac att ecg aca ttc ttc gaa gee age 504 
Phe Glu Val Ser Arg Ser Leu Asn He Pro Thr Phe Phe Glu Ala Ser 

115 120 125 

etc ggc gcg tec ggg etc tgc gag ttt etc tac eae ecg aca ttt eae 552 
Leu Gly Ala Ser Gly Leu Cys Glu Phe Leu Tyr His Pro Thr Phe His 

130 135 140 

aaa ace gtc ccc gga gae ate gcg gae ttc aac gae ttt ett gaa ate 600 
Lys Thr Val Pro Gly Asp He Ala Asp Phe Asn Asp Phe Leu Glu He 

145 150 155 

ecg ggg tgc cet ecg ett eae teg get gat gtc cet aag ggt ttg ttc 648 
Pro Gly Cys Pro Pro Leu His Ser Ala Asp Val Pro Lys Gly Leu Phe 

160 165 170 

ega cgc aag act att get tac aaa eae ttc etc gae act gee aac aac 696 
Arg Arg Lys Thr He Ala Tyr Lys His Phe Leu Asp Thr Ala Asn Asn 
175 180 185 190 

atg egg atg teg agt gga ate etc tta cac gcg ttc gat gcg ett gaa 744 
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Met Arg Met Ser Ser Gly lie Leu Leu His Ala Phe Asp Ala Leu Glu 

195 200 205 

tac cga get aag gaa get ttg tec aac ggc ttg tgc aat ccg gac ggg 792 
Tyr Arg Ala Lys Glu Ala Leu Ser Asn Gly Leu Cys Asn Pro Asp Gly 

210 215 220 

cca act ccg cct gtt tac ttt gtt teg cct act gtg get gaa aca ttg 840 
Pro Thr Pro Pro Val Tyr Phe Val Ser Pro Thr Val Ala Glu Thr Leu 

225 230 235 

gea tac agg gaa aac ace gee gee ttg egg cat gaa tgc ttg aeg tgg 888 
Ala Tyr Arg Glu Asn Thr Ala Ala Leu Arg His Glu Cys Leu Thr Trp 

240 245 250 

ctt gat ttg cag cct gat aaa age gtt ate ttc ett tgt ttt gga agg 936 
Leu Asp Leu Gin Pro Asp Lys Ser Val lie Phe Leu Cys Phe Gly Arg 
255 260 265 270 

agg gga aca ttc tec atg eaa cag ttg cat gaa att get gte ggt ett 984 
Arg Gly Thr Phe Ser Met Gin Gin Leu His Glu He Ala Val Gly Leu 

275 280 285 

gaa egg age ggg cga aga ttt etc tgg gee ate egc agt agt ggg gea 1032 
Glu Arg Ser Gly Arg Arg Phe Leu Trp Ala He Arg Ser Ser Gly Ala 

290 295 300 

ggg aac ggt gag cct gac ttg age gtg gtg ctg ccg gag ggt ttc ttg 1080 
Gly Asn Gly Glu Pro Asp Leu Ser Val Val Leu Pro Glu Gly Phe Leu 

305 310 315 

gag aga ace aaa gat att ggg ctg gtg ata acg aca tgg gcg ccg cag 1128 
Glu Arg Thr Lys Asp He Gly Leu Val He Thr Thr Trp Ala Pro Gin 

320 325 330 

aaa gag gtg tta age cat gtg gcc gtg tgt gga ttt gtg acg cac tgc 1176 
Lys Glu Val Leu Ser His Val Ala Val Cys Gly Phe Val Thr His Cys 
335 340 345 350 

ggc tgg aac tea gtt etc gag gcg gtg teg ttt ggg gtt ccg atg att 1224 
Gly Trp Asn Ser Val Leu Glu Ala Val Ser Phe Gly Val Pro Met He 

355 360 365 

ggg tgg ccg ctg tac gea gag cag agg atg aat egg gtg ttt atg gtg 1272 
Gly Trp Pro Leu Tyr Ala Glu Gin Arg Met Asn Arg Val Phe Met Val 

370 375 380 

gag gaa ata aag gtg gea ttg cct ttg gag gag gag gcg gat ggg ttg 1320 
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Glu Glu He Lys Val Ala Leu Pro Leu Glu Glu Glu Ala Asp Gly Leu 

385 390 395 

gtg agg gcg aca gaa ttg gag aag egg gtg aga gag ttg ace gag tec 1368 
Val Arg Ala Thr Glu Leu Glu Lys Arg Val Arg Glu Leu Thr Glu Ser 

400 405 410 

gtg agg gga aaa gcg gta age egg egg gtg gag gaa atg aga etc teg 1416 
Val Arg Gly Lys Ala Val Ser Arg Arg Val Glu Glu Met Arg Leu Ser 
415 420 425 430 

gca gag aag gcc gtg age aag ggt gga acg teg ctg att gca ttg gag 1464 
Ala Glu Lys Ala Val Ser Lys Gly Gly Thr Ser Leu lie Ala Leu Glu 

435 440 445 

aaa ttc atg gac teg att act eta taagcgtaag agttgctata aatttagcta 1518 
Lys Phe Met Asp Ser lie Thr Leu 
450 

tgttgcacgg atacgtcaaa taaaccttgc tcgtattctt agatacgtat actatacaaa 1578 
tacaatttat gaataagttt ttcatatggc gtatgaagta ttctaattaa attaaataac 1638 
acgttttgaa gcgttattat aagggcgtaa ctagtaaata ataagaaata attaaacaaa 1698 
aaaaaattat gatgttaatg ataattttat taatatttta tactataaag ttcttaatat 1758 
tcttgttgat atgtaagttt attatataag tattttaagt gttttatttg gtattttgaa 1818 
tttaagtace atcgtggaat acttttatat gagcttataa ttttaatgtt gaatagattt 1878 
catattaata tgttattatt tatgtgaaca aaaaatatta ttgctcaagt tattttgaat 1938 
tatattttta tatatataag tatttgatat aaaatattta acgtattatg tgcgtatcct 1998 
tattttacaa agttacccgt attegtttea tgtttgatac attttttcat attcgtatat 2058 
gtgcccgtgt ccgtgcaata tagtaaatta gttatggtat gtgatgttte tatgttgtaa 2118 
caaaataatg gtacttaatt tgaatagtcc agtcaagtat ttgtaatgtt aaattaatat 2178 
tccatttaat attccattat tetctcaaaa aaaaaaaaaa aa 2220 



<210>70 

<211>454 

<212>PRT 

<213>Linaria bipartita 
<220> 

<223>Amino acid sequence of 4'CGT of linaria bipartita 
<400>70 

Met Glu Asp Thr He Val Phe Tyr Thr Pro Ser Asp His Ser Glh Pro 
15 10 15 
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Thr He Ala Leu Ala Lys Phe 

20 

Met Thr He He Ser Thr Ala 

35 

Pro Lys Thr He Ser Tyr His 
50 55 
Asn Leu Ser Ser Asn Pro Val 

65 70 
His Asn Thr Lys Leu Arg Glu 

85 

Lys He Lys Ala Leu Val He 
100 

Val Ser Arg Ser Leu Asn He 
115 

Ala Ser Gly Leu Cys Glu Phe 
130 135 
Val Pro Gly Asp He Ala Asp 
145 150 
Cys Pro Pro Leu His Ser Ala 
165 

Lys Thr He Ala Tyr Lys His 
180 

Met Ser Ser Gly He Leu Leu 
195 

Ala Lys Glu Ala Leu Ser Asn 
210 215 
Pro Pro Val Tyr Phe Val Ser 
225 230 
Arg Glu Asn Thr Ala Ala Leu 
245 

Leu Gin Pro Asp Lys Ser Val 

260 

Thr Phe Ser Met Gin Gin Leu 

275 

Ser Gly Arg Arg Phe Leu Trp 
290 295 



He Ser Lys His His Pro Ser He Ser 

25 30 
Ala Phe Pro Ser Ser Ala Ala Val Leu 

40 45 
Pro Leu Pro Ala Val Pro Met Pro Pro 

60 

Glu Phe Leu Phe Glu He Pro Arg Leu 
75 80 
Ala Leu Glu Arg He Ser Glu Thr Ser 

90 95 
Asp Phe Phe Cys Asn Ser Ala Phe Glu 

105 110 
Pro Thr Phe Phe Glu Ala Ser Leu Gly 
120 125 
Leu Tyr His Pro Thr Phe His Lys Thr 
140 

Phe Asn Asp Phe Leu Glu He Pro Gly 
155 160 
Asp Val Pro Lys Gly Leu Phe Arg Arg 

170 175 
Phe Leu Asp Thr Ala Asn Asn Met Arg 

185 190 
His Ala Phe Asp Ala Leu Glu Tyr Arg 
200 205 
Gly Leu Cys Asn Pro Asp Gly Pro Thr 
220 

Pro Thr Val Ala Glu Thr Leu Ala Tyr 
235 240 
Arg His Glu Cys Leu Thr Trp Leu Asp 

250 255 
He Phe Leu Cys Phe Gly Arg Arg Gly 

265 270 
His Glu He Ala Val Gly Leu Glu Arg 
280 285 
Ala He Arg Ser Ser Gly Ala Gly Asn 
300 
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Gly Glu Pro 

305 

Thr Lys Asp 
Val Leu Ser 

Asn Ser Val 

355 

Pro Leu Tyr 

370 
He Lys Val 
385 

Ala Thr Glu 
Gly Lys Ala 

Lys Ala Val 

435 

Met Asp Ser 
450 



Asp Leu Ser Val 

310 

He Gly Leu Val 

325 

His Val Ala Val 
340 

Leu Glu Ala Val 

Ala Glu Gin Arg 

375 

Ala Leu Pro Leu 

390 

Leu Glu Lys Arg 

405 

Val Ser Arg Arg 
420 

Ser Lys Gly Gly 
He Thr Leu 



Val Leu Pro Glu Gly Phe Leu Glu Arg 
315 320 
He Thr Thr Trp Ala Pro Gin Lys Glu 

330 335 
Cys Gly Phe Val Thr His Cys Gly Trp 

345 350 
Ser Phe Gly Val Pro Met He Gly Trp 
360 365 
Met Asn Arg Val Phe Met Val Glu Glu 
380 

Glu Glu Glu Ala Asp Gly Leu Val Arg 
395 400 
Val Arg Glu Leu Thr Glu Ser Val Arg 

410 415 
Val Glu Glu Met Arg Leu Ser Ala Glu 

425 430 
Thr Ser Leu He Ala Leu Glu Lys Phe 
440 445 
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